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1.  Abstract 


1.1  Objective 

SERDP  Statement  of  Need  (SON)  ERSEED- 15-01  called  for  the  development  of  tools  to 
identify  the  sources  of  ongoing  contaminant  influx  to  sediment  sites  capable  of  identifying 
ongoing  contaminant  sources  that  can  be  accounted  for  appropriately  in  remedy  selection,  design, 
implementation,  and  monitoring  directly  within  the  area  of  concern.  The  objective  of  this  project 
was  to  demonstrate  proof  of  concept  for  a  remedy  and  recontamination  assessment  (RARA) 
array  that  can  provide  site-specific,  direct  measurement  of  recontamination  potential  and  impact 
on  a  range  of  remedies  while  providing  increased  realism  compared  to  laboratory  treatability 
studies  and  reduced  cost  and  complexity  compared  to  large-scale  field  pilot  studies. 

1.2  Technical  Approach 

The  technical  approach  built  on  our  broad  experience  with  the  development  of  in  situ  monitoring 
and  assessment  tools  in  establishing  methodologies  for  in  situ  sediment  treatment  arrays.  Our 
intention  was  to  leverage  the  project  by  building  the  prototype  systems  from  components  that 
were  on-hand  or  readily  available,  and  testing  the  arrays  at  a  site  where  pilot-scale  treatment 
testing  was  ongoing  and  recontamination  is  a  potential  concern.  Development  and  testing  of  the 
RARA  array  focused  the  following  research  tasks:  (1)  Conceptual  design  of  the  array  and  field 
methodology;  (2)  Construction  of  the  prototype  arrays  and  initial  pier-side  testing  of  the 
methodology;  (3)  Proof-of-concept  field  deployment  of  the  prototype  RARA  array,  and  (4) 
Initial  evaluation  of  the  performance  and  feasibility  of  the  method.  In  the  first  task,  the  project 
team  developed  the  conceptual  design  and  methodology  while  considering  the  best  designs  and 
procedures  for  moving  systems  from  the  lab  to  the  field  and  providing  the  capability  to  sustain 
the  experiments  in  the  field  for  time  periods  that  are  adequate  to  assess  both  recontamination  and 
remedy  performance.  Based  on  the  design  developed  in  task  1,  we  constructed  a  prototype  array 
that  incorporated  the  key  design  features.  The  methodology  developed  in  task  1  was  initially 
tested  pier-side  at  the  SSC  Pacific  test  facility  in  San  Diego  Bay. 

Using  the  prototype  RARA  array  and  methodology  developed  in  task  2,  we  then  conducted  a 
limited  initial  proof-of-concept  deployment  in  the  field.  Contaminated  sediments  for  testing  in 
the  array  were  collected  from  a  nearby  Navy  sediment  site  (Naval  Base  San  Diego  Chollas  Creek) 
that  is  currently  being  investigated  under  the  Total  Daily  Maximum  Loading  (TMDL)  program. 
These  sediments  were  treated  with  thin-layer  treatments  of  clean  sand  or  clean  background 
sediment  from  a  reference  area  in  San  Diego  Bay.  Untreated  controls  were  also  included.  The 
array  was  then  placed  back  in  the  bay  at  the  SSC  Pacific  pier  and  monitored  for  a  period  of  about 
5  months.  In  the  final  task,  results  from  the  pier-side  and  field  testing  were  used  to  provide  an 
initial  assessment  of  the  performance  and  feasibility  of  the  RARA  array  methodology.  The 
analysis  focused  on  the  extent  to  which  this  exploratory  research  was  able  to  address  the  key 
questions,  and  the  outcome  of  the  proof-of-concept  testing. 

1.3  Results 

The  RARA  system  was  successfully  designed  and  constructed  based  on  the  goal  of  providing  an 
integrated  technology  for  assessing  the  effectiveness  of  different  sediment  remedies  when 
subjected  to  varying  pressures  from  site  conditions  and  recontamination  loadings.  The  system 
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design  balances  requirements  for  multiple  treatments,  controls  and  replication  with  the 
constraints  of  size,  weight,  deployability  and  cost.  The  RARA  array  allows  remedies  to  be  tested 
in  situ  and  on-site  while  reducing  costs  that  would  be  associated  with  costly  pilot-scale  studies. 
The  system  incorporates  standard  cylindrical  sediment  traps  around  the  perimeter  of  the  array 
that  provide  adequate  capture  area  to  collect  incoming  depositional  sediments.  The  prototype 
system  also  incorporated  an  ADCP,  OBS  and  temperature/dissolved  oxygen  sensor  to  monitor 
conditions  during  the  deployment.  The  system  design  allows  for  a  range  of  measurement 
endpoint  capabilities  to  provide  the  basis  for  the  assessment  or  remedy  effectiveness  and 
recontamination. 

As  part  of  the  proof-of-concept  deployment,  we  used  the  RARA  system  to  evaluate  two  aspects 
of  remedy  and  recontamination  performance  for  the  untreated  and  treated  Chollas  Creek  site 
sediments.  Performance  of  two  sediment  treatments  including  a  thin-layer  clean  sand  treatment 
and  a  thin-layer  clean  sediment  treatment  was  evaluated  relative  to  untreated  Chollas  Creek  site 
sediment.  The  deployment  was  also  used  to  evaluate  the  concept  of  source  influence  on  the 
remedies  by  removing  the  known  source  inputs  at  Chollas  Creek  by  moving  the  RARA  array  to 
an  area  without  significant  ongoing  sources. 

1.3.1  Effects  of  Removing  Site  Associated  Stressors 

To  determine  the  influence  of  removing  localized  sources,  the  T-Zero  and  T-Final  concentrations 
in  the  untreated  Chollas  Creek  sediments  were  compared.  Comparing  the  T-Zero  and  T-Final 
concentrations  of  the  untreated  Chollas  Creek  site  sediments,  both  the  physical  and  chemical 
properties  of  the  bulk  sediment  remained  relatively  consistent  over  the  5-month  period.  Sediment 
traps  showed  moderate  deposition  rates  and  contaminant  concentrations  that  were  generally 
lower  than  the  concentrations  in  the  untreated  sediments,  confirming  the  effective  removal  of 
recontamination  from  site  sources.  Porewater  trends  in  the  untreated  sediments  between  T-Mid 
and  T-Final  were  mixed,  with  most  metals,  Total  PAHs  and  Total  Chlordane  showing  downward 
trends,  while  Total  PCBs  and  Total  DDXs  showed  increases.  Over  the  same  time  period, 
bioaccumulation  of  metals  generally  remained  unchanged,  Total  PAHs  and  Total  Chlordane 
showing  decreasing  uptake,  and  PCBs  and  DDXs  showed  increasing  uptake.  Benthic  community 
health  compared  between  T-Zero  and  T-Final  in  the  untreated  sediments  showed  that  total 
abundance  was  reduced,  but  virtually  every  other  metric  of  benthic  health  improved  in 
association  with  moving  the  exposure  to  the  undisturbed  location.  Based  on  these  findings,  we 
concluded  that: 

Overall,  these  results  support  the  conclusion  that  removing  the  impacts  of  the  creek  sources  and 
physical  disturbance  that  are  present  at  the  Chollas  Creek  site  resulted  in  some  minor  changes  in 
sediment  chemistry  and  bioavailability,  but  also  resulted  in  some  clear  improvements  in  benthic 
community  health.  Because  the  chemical  changes  appear  to  be  relatively  minor,  we  suspect  that 
the  changes  in  benthic  community  health  may  results  primarily  from  the  removal  of  the  physical 
disturbances  that  are  known  to  occur  at  the  Chollas  Creek  site  primarily  due  to  ship  movements 
and  associates  propeller  wash.  We  conclude  that  the  deployment  demonstrated  the  utility  of  the 
RARA  system  to  assess  changes  in  source  pressure  and  site  conditions  on  the  response  of  site 
sediments  with  potential  practical  applications  to  impairment  assessment,  source  control,  and  the 
performance  of  monitored  natural  recovery  remedies. 
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1.3.2  Effects  of  the  Applied  Treatments 

To  determine  the  influence  of  the  two  treatments,  the  untreated  site  sediment  controls  were 
compared  to  the  sediments  treated  with  thin-layer  sand  and  thin-layer  clean  sediment  at  the  T- 
Zero,  T-Mid  and  T-Final  conditions  (depending  on  the  measurement  endpoint). 

Comparing  bulk  sediment  concentrations  in  treatments  to  untreated  controls,  we  found 
reductions  in  a  broad  range  of  contaminant  levels  with  the  largest  magnitude  of  reductions  in  the 
sand  treatment,  followed  by  the  clean  sediment  treatment.  Changes  in  bulk  sediment 
concentrations  appeared  to  be  driven  primarily  by  the  treatment  application  as  opposed  to  new 
deposition  as  indicated  by  the  sediment  traps.  Comparison  of  trap  sediment  concentrations  to 
treated  sediment  concentrations  indicated  that  depositing  sediments  generally  had  contaminant 
concentrations  that  were  higher  than  the  sand  treatments,  but  lower  or  comparable  to  the 
sediment  treatments.  These  results  suggest  that  incoming  sediments  would  exert  some  upward 
pressure  on  the  thin-sand  treatments,  but  would  generally  have  only  a  small  downward  pressure 
on  the  thin-sediment  treatments.  Sediment  porewater  concentrations  measured  in  both  treatments 
were  generally  comparable  to  untreated  controls  for  metals  and  Total  PAHs,  while  showing 
reductions  in  Total  PCBs.  Bioaccumulation  results  indicated  that  bioavailability  in  the  sediment 
treatments  was  comparable  to  the  untreated  sediments  for  all  contaminants  with  the  exception  of 
zinc  which  was  slightly  reduced  in  the  sand  treatment.  The  bioaccumulation  measurements 
generally  indicate  minimal  effects  of  the  treatments  with  respect  to  reduction  in  bioavailability. 
Comparing  the  T-Zero  untreated  Chollas  Creek  site  sediment  to  the  T-Final  treated  sediments, 
we  found  broad  improvements  in  benthic  community  metrics.  These  improving  trends  were 
stronger  for  the  sediment  treatment  compared  to  the  sand  treatment. 

Overall,  the  treatment  results  support  the  conclusion  that  both  the  clean  sediment  and  sand 
treatments  were  effective  in  reducing  bulk  sediment  concentrations  when  compared  to  untreated 
sediments.  However,  more  direct  measures  of  bioavailability  including  porewater  and 
bioaccumulation  indicated  minimal  improvement  for  both  treatments  compared  to  untreated 
controls.  In  contrast,  direct  measurements  of  benthic  community  health  showed  broad 
improvements  especially  in  the  clean  sediment  treatments.  We  conclude  that  the  deployment 
demonstrated  the  utility  of  the  RARA  system  to  assess  changes  associated  with  sediment 
treatments  using  multiple  lines  of  evidence,  and  that  the  system  is  effective  in  determining  the 
relative  performance  of  different  sediment  treatments  relative  to  untreated  controls. 

1.4  Benefits 

The  RARA  system  was  successfully  designed  and  constructed  based  on  the  goal  of  providing  an 
integrated  technology  for  assessing  the  effectiveness  of  different  sediment  remedies  when 
subjected  to  varying  pressures  from  site  conditions  and  recontamination  loadings.  The  system 
design  balances  requirements  for  multiple  treatments,  controls  and  replication  with  the 
constraints  of  size,  weight,  deployability  and  cost.  The  RARA  array  allows  remedies  to  be  tested 
in  situ  and  on-site  while  reducing  costs  that  would  be  associated  with  costly  pilot-scale  studies. 
The  method  incorporates  a  broad  range  of  measurement  endpoints  including  surface  sediment 
chemistry,  sediment  trap  depositional  mass  and  chemistry,  porewater  passive  sampler  chemistry, 
bioaccumulation,  toxicity,  benthic  infauna,  and  sediment  tracers.  The  system  is  well-suited  to 
assess  a  range  of  remedies  including  thin  caps,  amendments,  geofabrics,  and  natural  recovery. 
Overall,  the  RARA  system  represents  a  new  paradigm  in  cost-effective,  realistic  remedy 
performance  assessment  that  was  previously  unattainable. 
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A  key  aspect  for  future  applications  of  the  RARA  system  is  the  potential  for  order-of-magnitude 
cost  savings  compared  to  more  complex  and  expensive  pilot  scale  treatability  studies.  Pilot  scale 
studies  at  multiple  DoD  sites  including  Puget  Sound  Naval  Shipyard,  Pearl  Harbor,  and  Hunters 
Point  all  indicate  costs  in  excess  of  $1M  compared  to  RARA  costs  which  are  much  closer  to 
$100K  for  a  comparable  assessment.  Future  research  and  applications  with  the  RARA  system 
have  the  potential  to  significantly  reduce  cost  and  complexity  while  still  providing  much  more 
realistic  and  defensible  data  than  can  be  obtained  from  laboratory  treatability  studies.  To  achieve 
this,  future  applications  should  consider  optimization  of  the  system  and  field  design  to  achieve  a 
higher  degree  of  statistical  power  while  balancing  this  against  costs.  We  envision  this  could  be 
achieved  by  replicating  the  array  (so  the  system  is  still  physically  manageable)  and  deploying 
multiple  units.  Using  multiple  units  would  allow  the  study  design  to  be  scaled  up  and  down 
based  on  site-specific  requirements. 

The  RARA  system  has  clear  future  applications  for  DoD  sediments  in  the  RI/FS  process.  The 
primary  application  should  be  in  reducing  uncertainties  associated  with  remedy  selection  for  site- 
specific  conditions.  While  there  is  a  broad  range  of  guidance  on  remedy  selection  for  sediments, 
understanding  of  how  these  remedies  will  perform  under  site  specific  conditions  is  still  a  very 
challenging  area  of  research  and  practice.  Future  applications  of  the  RARA  system  can  provide  a 
cost-effective  means  of  providing  site-specific  and  remedy-specific  empirical  data  to  reduce  this 
uncertainty  and  thus  improve  the  likelihood  of  remedy  success.  This  has  major  implications  for 
cost  avoidance  associated  with  overly  conservative  assumptions  during  remedy  selection,  and 
potential  remedy  failures  due  to  inadequate  consideration  of  site-specific  conditions. 

Another  aspect  of  future  demonstrations  and  applications  should  focus  on  the  assessment  of 
recontamination.  The  RARA  system  provides  a  methodology  that  could  be  standardized  for 
assessment  of  recontamination  potential  at  specific  targeted  points  of  interest.  Because  the 
system  incorporates  pre-characterized  sediments  that  can  be  deployed  and  retrieved  relatively 
easily,  monitoring  of  changes  associated  with  ongoing  sources  is  greatly  enhanced.  This  is  also 
supported  by  the  onboard  instrumentation  that  provides  documentation  of  conditions  and 
potential  discharge  and  disturbance  events. 

Important  next  steps  for  the  RARA  technology  include  optimization  of  the  array  and  associated 
instrumentation,  development  of  hardware  and  methodologies  to  support  the  deployment  of 
multiple  systems,  broader  demonstration  at  DoD  contaminated  sediment  sites  under  a  range  of 
conditions,  and  transition  into  application  with  standard  processes  including  RI/FS  and  TMDL. 
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2.  Objective 


The  SERDP  Statement  of  Need  ERSEED- 15-01  called  for  the  development  of  tools  to  identify 
the  sources  of  ongoing  contaminant  influx  to  sediment  sites  capable  of  identifying  ongoing 
contaminant  sources  that  can  be  accounted  for  appropriately  in  remedy  selection,  design, 
implementation,  and  monitoring  directly  within  the  area  of  concern.  Experience  has  shown  that 
in  most  urban  and  industrial  harbors  and  rivers,  complete  elimination  of  sources  prior  to 
implementing  remediation  is  often  unfeasible  [1,2].  Continued  exposure  to  low-level  sources 
from  permitted  discharges,  upstream  contaminated  sites,  or  from  stormwater  discharge  can 
potentially  slow  or  even  reverse  the  improvements  achieved  through  remediation.  This  in  turn 
can  drive  significant  additional  costs  for  re-assessment  and  additional  cleanup  efforts  [3].  The 
research  described  here  was  motivated  by  a  need  to  develop  a  systematic  method  to  assess 
recontamination  potential,  and  remedy  resilience  so  that  these  impacts  can  be  effectively 
weighed  within  the  feasibility  study  and  as  a  context  for  the  planning  and  interpretation  of 
remedy  effectiveness  monitoring.  There  is  currently  no  defined  methodology  to  achieve  this,  and 
recontamination  potential  is  generally  poorly  understood,  and  only  marginally  evaluated  at  most 
contaminated  sediment  sites.  Fundamentally,  we  demonstrated  a  proof  of  concept  for  a 
generalized  capability  to  assess  recontamination  potential  on  a  site  specific  basis  and  in  the 
context  of  anticipated  remedial  actions.  The  capability  provided  a  basis  for  (1)  quantifying  the 
ongoing  contaminant  influx  to  sediment  sites,  (2)  characterizing  the  interaction  of  this  influx 
with  both  existing  sediments  and  remediated  sediments,  and  (3)  conducting  site-specific,  in  situ 
treatability  studies  that  incorporate  interaction  with  recontamination  sources.  Thus  this  work  is 
both  highly  relevant  to  the  SERDP  statement  of  need,  and  critically  important  to  long-term 
remedy  success  at  DoD  contaminated  sediment  sites. 

The  objective  of  this  study  was  to  demonstrate  proof  of  concept  for  a  remedy  and 
recontamination  assessment  (RARA)  array  providing  site-specific,  direct  measurement  of 
recontamination  potential  and  impact  on  a  range  of  remedies  while  providing  increased  realism 
compared  to  laboratory  treatability  studies  and  reduced  cost  and  complexity  compared  to  large- 
scale  field  pilot  studies.  The  goal  was  to  determine  if  the  integration  of  an  in  situ  treatment 
microcosm  with  measures  of  flux,  exposure  and  bioavailability  could  provide  a  simple  and 
effective  tool  for  site  specific  assessment  of  both  the  level  of  recontamination  at  the  site  and  the 
effectiveness  of  proposed  remedies  under  realistic  conditions  that  include  recontamination  flux. 
Given  the  limited-scope  nature  of  the  SEED  proposal,  key  research  questions  to  be  pursued  were 
limited  to  the  following: 

•  Can  microcosm  experiments  that  are  traditionally  run  in  the  laboratory  be  effectively 
replicated  in  the  RARA  field  array? 

•  Can  the  experiments  be  sustained  for  time  periods  that  are  relevant  to  the  assessment  of 
both  recontamination  and  remedy  performance? 

•  Can  differences  be  detected  by  the  arrays  as  a  function  of  sediment  treatment? 

•  Can  differences  be  detected  by  the  arrays  as  a  function  of  recontamination  exposure? 
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3.  Background 


Research  and  practical  guidance,  including  United  States  Environmental  Protection  Agency 
(USEPA)  and  DoD  documents  stress  the  importance  of  source  control  in  effective  sediment 
remediation  [4,5].  For  example,  EPA  Risk  Management  Principles  for  Contaminated  Sediment 
Sites  [6]  stress  the  need  to  “control  sources  early”  and  Navy  policy  on  sediment  site 
investigations  and  response  actions  [7]  “specifies  that  the  source  must  be  identified  and 
controlled  before  cleanup.”  There  is  also  broad  recognition  that  source  control  is  not  always 
completely  achievable  due  to  the  complexity  of  many  sediment  sites,  the  diversity  of  on-  and  off¬ 
site  sources,  the  difficulty  of  controlling  non-point  (e.g.  stormwater,  aerial  deposition;  [8,9]; 
Figure  1)  and  point  sources  (e.g.  Combined  Sewage  Overflows,  NPDES  discharges;  [10,11],  as 
well  as  the  potential  for  nearby  and  off-site  sediments  to  continue  to  act  as  sources  [1,12].  In 
recognition  of  these  challenges,  EPA  and  DoD  guidance  recommend  that  the  potential  for 
recontamination  be  factored  into  the  remedy  selection  process  and  into  the  long-term  monitoring 
plan  for  the  site  [1,13].  However,  even  with  significant  effort  during  the  remedial  investigation 
and  feasibility  study,  it  may  be  difficult  to  adequately  factor  recontamination  into  the  remedy 
[14].  Recent  evidence  from  a  number  of  sites  and  a  review  of  remediated  sites  highlights  the 
difficulty  of  the  problem,  and  the  uncertainty  associated  with  source  control  at  contaminated 
sediment  sites  [2,15-20].  The  review  identified  twenty  sites  (including  several  DoD  sites)  where 
recontamination  has  been  reported,  arising  from  a  range  of  inputs  including  uncontrolled  point 
sources,  and  incomplete  remediation  in  adjacent  and  upstream  areas  [2],  Given  that  the  cost  of 
remediating  DoD  sediments  is  estimated  to  approach  $2  billion,  the  implications  for 
recontamination  at  these  sites  are  significant  [3], 

The  SERDP/ESTCP  sediment  workshop  held  in  2012  outlined  priority  and  critical  research 
needs  that  still  require  effort  to  accomplish  long-term  management  goals  [1].  Among  the 
highlighted  critical  needs  were: 

•  Improved  Understanding  of  Off-Site  Source  Assessment  and  Potential  Recontamination 
of  Sites 

•  Improved  Assessment  of  Parameters  that  Impact  Long-Term  Effectiveness  of  In  situ 
Amendments  and  Amended  Caps 

As  noted  in  the  workshop,  the  first  need  was  “specifically  relevant  to  the  assessment  of  incoming 
off-site  contaminant  loads  and  methods  to  quantify  how  those  loads  might  directly  change  the 
surface  sediment  concentrations  on  a  remediated  sediment  surface.”  This  included  (1)  the 
development  of  methods  to  determine  how  ongoing  sources  could  be  accounted  for  in  remedy 
selection,  design,  implementation  and  monitoring,  and  (2)  the  development  of  monitoring  tools 
to  quantify  source  characteristics  and  load  and  connect  these  to  downstream  surface  sediment 
concentrations.  The  second  need  included  a  focus  on  screening  tests  and  pilot-scale 
demonstrations  to  “evaluate  the  ability  of  amendments  and  amended  caps  to  be  effective  in  the 
face  of  continued  low-level  sources  and  determine  their  assimilation  capacity.”  These  critical 
needs  are  directly  addressed  by  the  research  proposed  here. 
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Figure  1.  Stormwater  plume  carrying  particulate  and  urban  runoff  to  the  coastal  zone  in  Southern 
California  (from  [21]). 

Microcosms  have  been  widely  used  to  study  sediment  processes  in  the  laboratory  for  many 
decades  [22-24],  Their  use  has  spanned  a  broad  range  of  applications  including  assessment  of 
sediment  oxygen  demand,  redox  and  diagenesis  studies,  nutrient  cycling  and  eutrophication, 
biodegradation  assessment,  toxicity  testing,  and  evaluation  of  bioaccumulation  to  name  a  few 
[25-28],  Aspects  of  this  testing  have  been  effectively  moved  to  field  application  including  in  situ 
toxicity  and  bioaccumulation  testing  [29,30],  as  well  as  assessment  of  benthic  infaunal 
recolonization  ([31-33];  see  Figure  2  for  example).  Recently  we  have  demonstrated  the  ability  to 
standardize  aspects  of  these  tests  using  the  SEA  Ring  technology  and  provide  reliable  control 
approaching  what  can  be  achieved  in  the  laboratory  while  gaining  the  benefit  of  realistic  field 
exposure  conditions  [34,35],  A  similar  evolution  is  taking  place  in  groundwater  assessments 
particularly  for  the  assessment  of  remedial  technologies  as  illustrated  by  the  recent  ESTCP- 
fiinded  effort  ER-200914  which  demonstrated  in  situ  microcosm  arrays  (ISMAs)  for  “Parallel  In 
situ  Screening  of  Remediation  Strategies  for  Improved  Decision  Making,  Remedial  Design,  and 
Cost  Savings.” 

There  are  key  fundamental  advantages  of  these  in  situ  strategies  when  considering  the  critical 
challenges  in  assessing  remedy  effectiveness  under  conditions  of  ongoing  low-level 
contamination  including  that:  they  provide  a  direct  means  of  evaluating  remedy  performance 
under  site  specific  conditions;  they  naturally  incorporate  the  influence  of  ongoing  sources  into 
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the  performance  assessment;  and,  they  represent  a  significant  improvement  in  realism  over 
laboratory  treatability  studies  while  also  providing  significant  potential  cost  savings  over  pilot- 
scale  testing  (often  exceeding  $1M).  Currently  there  is  no  standardized  technology  or 
methodology  for  conducting  these  tests  in  sediment.  Thus  we  hypothesize  that  a  new  capability 
as  envisioned  by  the  RARA  array  could  provide  the  basis  of  a  scientific  ally -sound,  cost-effective 
methodology  for  including  source  assessment  during  sediment  remedy  selection,  and  also 
provide  a  basis  for  reducing  costs  by  potentially  replacing  larger-scale  pilot  studies. 


Remedy  and  Recontamination  Assessment  Array 
Final  Report 


9 


March  2017 


Figure  2 .  An  example  of  an  in  situ  microcosm  array  developed  and  applied  by  MEC,  2003  [33]  in  the  Port  of  Los  Angeles ,  California  showing 
the  multi-container  array  (top),  schematic  for  replicate  array  configurations  (lower  left),  and  the  methodology  used  to  process  the  sediment 
treatments  from  each  array  (lower  right). 
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4.  Materials  and  Methods 


The  technical  approach  built  on  our  broad  experience  with  the  development  of  in  situ  monitoring 
and  assessment  tools  and  the  initial  work  of  Moore  et  al  [30]  in  establishing  methodologies  for  in 
situ  sediment  treatment  arrays.  Due  to  the  limited-scope  nature  of  the  effort,  our  intention  was  to 
leverage  the  project  by  building  the  prototype  systems  from  components  that  are  on-hand  or 
readily  available,  and  testing  the  arrays  at  a  local  area  that  was  easily  accessible  without 
complicated  permitting  or  access  requirements  but  where  recontamination  is  a  potential  concern. 
Development  and  testing  of  the  RARA  array  focused  on  addressing  the  key  questions  identified 
above  through  the  following  tasks:  (1)  Conceptual  design  of  the  array  and  field  methodology;  (2) 
Construction  of  the  prototype  arrays  and  initial  pier-side  testing  of  the  methodology;  (3)  Proof- 
of-concept  field  deployment  of  the  prototype  RARA  array,  and  (4)  Initial  evaluation  of  the 
performance  and  feasibility  of  the  method. 

4.1  Project  Tasks 

4.1.1  Task  1 )  Conceptual  design  of  the  array  and  field  methodology 

In  this  task,  the  project  team  met  to  develop  the  conceptual  design  and  methodology.  The 
purpose  of  the  meeting  was  to  evaluate  key  requirements  for  the  system  and  associated  design 
and  methodology  features  that  we  felt  were  responsive  to  the  project  research  questions  listed 
above.  Specific  design  considerations  that  were  addressed  at  the  meeting  included  discussion  of 
the  number  of  treatment  and  control  cells,  replication  requirements,  the  size  of  the  cells,  the  types 
of  measurement  endpoints  to  use,  the  types  of  treatment  to  test,  instrumentation  to  include,  and 
the  overall  configuration  of  the  system  including  considerations  for  size,  weight  and 
deployability.  The  meeting  also  focused  on  developing  a  draft  approach  for  a  typical  field 
application  as  the  basis  for  the  draft  RARA  methodology,  and  a  schedule  of  events  and 
milestones  for  the  remainder  of  the  project.  The  meeting  resulted  in  a  bulleted  outline  of  the 
conceptual  design,  a  design  sketch,  an  outline  of  the  methodology,  and  a  proposed  schedule. 
Based  on  the  conceptual  design,  an  engineering  design  was  then  completed  and  circulated  to  the 
team  for  approval  prior  to  construction  in  Task  2.  Results  of  Task  1  are  discussed  below. 

4.1.2  Task  2)  Construction  of  the  prototype  arrays  and  pier-side  testing  of  the  methodology 

Based  on  the  design  developed  in  Task  1,  the  focus  of  Task  2  was  to  construct  the  prototype 
system  and  conduct  limited  pier-side  testing  to  work  out  any  bugs  in  the  system  and  refine  the 
draft  methodology.  We  constructed  a  prototype  array  that  incorporated  the  key  design  features. 
The  prototype  includes  6  replicate  microcosms  constructed  from  off-the-shelf  Chem-Tainers 
installed  in  a  rigid  aluminum  or  fiberglass  frame  with  instrumentation  and  sediment  traps  housed 
in  the  central  portion  of  the  array.  The  depth,  volume  and  particle  trapping  characteristics  of  the 
microcosms  can  then  be  adjusted  by  using  containers  of  different  height.  The  bottom  of  the 
chambers  can  include  screened  ports  in  the  bottom  to  allow  for  groundwater  migration  through 
the  system  if  desired,  and  the  tops  can  be  fitted  with  mesh  to  minimize  predation  and  can  also 
accommodate  lids  to  control  particle  influx.  As  opposed  to  the  SEA  Ring  systems  in  which 
multiple  small  cores  are  pushed  directly  into  the  existing  sediment  bed,  the  RARA  array  can  be 
pre-filled  with  sufficient  sediment  volume  to  assess  remedy  performance  and  response  to 
contamination.  Instead  of  being  pushed  into  the  sediment  the  RARA  is  designed  to  simply  be  set 
on  top  of  the  existing  sediment  bed.  The  methodology  developed  in  task  1  was  initially  tested 
pier-side  at  the  SSC  Pacific  test  facility  in  San  Diego  Bay.  This  facility  provided  full  access  to 
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bay  surface  water  and  sediment  in  water  depths  ranging  from  about  0-20  feet,  and  sandy  to  sandy 
silt  substrates.  The  prototype  system  and  methodology  we  developed  are  described  in  the  results 
section  below. 

4.1.3  Task  3)  Proof -of -concept  field  deployment  of  the  prototype  RARA  array 

Using  the  prototype  RARA  array  and  methodology  developed  in  task  2,  we  conducted  a  limited 
initial  proof-of-concept  deployment  at  the  SSC  pier  location  using  site  sediments  collected  from 
Naval  Base  San  Diego  Chollas  Creek  TMDL  site.  The  Chollas  Creek  TMDL  site  was  selected 
because  of  specific  interest  from  the  Navy  related  to  potential  recontamination  at  that  site  from 
the  upstream  creek  sources,  and  the  opportunity  to  leverage  historical  and  ongoing 
characterization  efforts  at  the  site.  The  focus  of  this  field  deployment  was  to  (1)  evaluate  the 
utility  of  the  RARA  array  for  assessing  performance  of  sand  and  natural  sediment  thin-layer 
placements  in  comparison  to  untreated  sediments,  and  (2)  evaluate  the  utility  of  the  RARA  array 
to  quantify  the  improvement  that  would  occur  by  removing  the  influx  of  recontamination.  This 
testing  addressed  the  last  two  key  research  questions  posed  above  of:  Can  differences  be  detected 
by  the  arrays  as  a  function  of  sediment  treatment,  and;  Can  differences  be  detected  by  the  arrays 
as  a  function  of  recontamination  exposure? 

Thus  our  field  design  included  replicate  microcosms  representing  treated  and  untreated  site 
sediments  moved  to  an  area  where  the  recontamination  source  was  no  longer  present  to  represent 
future  conditions  when  creek  sources  had  been  controlled.  Incoming  fluxes  were  monitored 
using  the  sediment  traps  as  well  as  the  onboard  acoustic  Doppler  current  profiler  (ADCP)  and 
optical  sensors.  Bioaccumulation  and  passive  sampler  uptake  were  used  as  the  primary  measures 
of  performance  in  the  different  treatments  and  exposures.  The  deployments  extended  over  a 
period  of  about  5  months  and  included  the  following  events  (Table  1). 

•  T-Zero:  Site  and  treatment  sediment  collection,  setup  and  deployment  of  the  array  in  late 
April 

•  T-Mid:  Exposure  and  sampling  event  spanning  from  late  May  to  late  June 

•  T-Final:  Exposure  and  sampling  event  spanning  from  mid- July  to  mid-August 

4.1.4  Task  4)  Initial  evaluation  of  the  performance  and  feasibility  of  the  method 

Results  from  the  pier-side  field  testing  were  used  to  provide  an  initial  assessment  of  the 
performance  and  feasibility  of  the  RARA  array  methodology.  The  analysis  focused  on  the  key 
research  questions  posed  above,  the  extent  to  which  this  exploratory  research  was  able  to  address 
these  questions,  and  the  outcome  of  the  proof-of-concept  testing  (see  Table  2).  The  ability  to 
effectively  transfer  microcosm  methods  to  the  field  was  evaluated  based  on  the  success  in 
performing  the  passive  sampler  and  biological  testing  on  multiple  treatments  while 
simultaneously  monitoring  relevant  recontamination  fluxes  and  related  site  environmental 
conditions.  The  assessment  also  evaluated  the  ability  to  sustain  testing  over  time  durations 
sufficient  to  detect  both  performance  differences  and  recontamination  fluxes.  Finally,  an  initial 
analysis  was  performed  to  determine  if  the  system  could  detect  difference  based  on  sediment 
treatment  and  recontamination  exposure  under  real  field  conditions.  The  results  from  these  tasks 
allowed  us  to  evaluate  proof  of  concept  for  the  RARA  array  and  determine  if  further  research 
and  development  is  warranted  for  this  promising  concept. 
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Table  1.  Field  event  schedule  for  the  RARA  array  deployment  and  monitoring . 


Field  Event 

Date 

T-Zero  Sediment  Collection 

4/20/2016 

T-Zero  Treatment  Preparation 

4/21/2016 

T-Zero  Collect  Initial  Sediment  Samples 

4/21/2016 

T-Zero  Deployment 

4/22/2016 

T-Mid  Clam  and  Passive  Sampler  Installation 

5/24/2016 

T-Mid  DGT  Sampler  Retrieval 

6/1/2016 

T-Mid  Clam  and  PE  Sampler  Retrieval 

6/21/2016 

T-Final  Clam  and  Passive  Sampler  Installation 

7/18/2016 

T-Final  DGT  Sampler  Retrieval 

7/25/2016 

T-Final  Clam  and  PE  Sampler  Retrieval 

8/15/2016 

T-Final  Sediment  Coring  and  Bethic  Community  Sampling 

8/15/2016 

Table  2.  Research  questions  and  associated  performance  measures. 


Research  Question 

Performance  Measures 

Success  Criteria 

Can  microcosm  experiments  that  are 
traditionally  run  in  the  laboratory  be 
effectively  replicated  in  the  RARA 
field  array? 

Development  of  prototype  system, 
establish  form  factor  and  physical 
requirements,  integration  of 
measurements  and  monitoring 
systems,  address  quality  control  and 
replication 

Adequate  physical  requirements  to 
replicate  lab  microcosms,  adequate 
monitoring  to  provide  assessment  of 
conditions  during  deployment, 
adequate  replication  to  address 
localized  variability 

Can  the  experiments  be  sustained  for 
time  periods  that  are  relevant  to  the 
assessment  of  both  recontamination 
and  remedy  performance? 

Initial  pier  side  testing  and 
subsequent  proof-of-concept 
deployment 

Equipment  functions  properly  for 
deployment  period,  deployments  can 
be  sustained  for  weeks  to  months 

Can  differences  be  detected  by  the 
arrays  as  a  function  of  sediment 
treatment? 

Compare  baseline  sediments  to  thin 
cap  and/or  carbon  treatment  cells 

Passive  sampler  and/or  tissue 
concentrations  measurably  different 
in  different  treatments 

Can  differences  be  detected  by  the 
arrays  as  a  function  of 
recontamination  exposure? 

Comparison  of  TO  cell  conditions  to 
Tfinal  cell  conditions  and  evaluation 
of  sediment  trap  contents 

Passive  sampler  and/or  tissue 
concentrations  measurably  different 
in  TO  vs  Tfinal  and  reflected  in  traps 
sediments 
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4.2  Field  and  Laboratory  Methods 


Because  one  aspect  of  the  project  was  development  of  the  RARA  methodology,  details  of  the 
method  associated  with  the  RARA  are  described  in  the  results  section.  Common  procedures  used 
in  support  of  the  RARA  field  testing  are  described  below. 

4.2.1  Sediment  Collection 

Site  sediments  were  collected  by  Van  Veen  grab  from  the  collection  site  at  Chollas  Creek  (area 
of  historical  stations  C02  and  C03;  [36])  with  the  coordinates  32.68524  degrees  north  latitude 
(NAD83),  117.134925  degrees  west  longitude  (NAD83)  and  a  depth  of  approximately  40  ft 
MLLW  (Figure  3).  Sediments  from  the  grab  were  placed  in  a  pre-cleaned  mixing  tray  and  gently 
stirred.  The  material  was  then  subdivided  into  the  six  RARA  sediment  cells,  and  a  seventh  cell 
used  for  the  T-Zero  sampling  for  benthic  community  analysis  and  physical  and  chemical  analysis. 
Between  each  grab  the  sampler  and  the  tray  were  rinsed  with  surface  water.  The  process  was 
repeated  until  the  sediment  cells  had  been  fdled  to  the  desired  level  (~15  grabs).  Grab  samples 
with  evidence  of  washout,  overflow,  or  other  quality  issues  were  discarded  away  from  the 
sampling  area  and  re -taken. 

Sediments  from  the  reference  site  used  for  the  clean  sediment  treatment  were  collected  using  the 
same  Van  Veen  grab  procedure  from  a  reference  site  (NS2233)  located  at  32.685810  degrees 
north  latitude  (NAD83)  and  117.151735  degrees  west  longitude  (NAD83)  in  a  water  depth  of 
about  12  ft  MLLW.  Sufficient  numbers  of  grabs  (~5)  were  collected  to  provide  the  volume 
required  for  the  RARA  treatments,  along  with  physical  and  chemical  samples.  The  material  was 
homogenized,  and  then  screened  through  a  1  mm  sieve  to  remove  the  benthic  community.  A 
subsample  of  the  homogenized  and  screened  sediment  was  collected  into  the  containers  for  the 
physical  and  chemical  analysis. 

Sediment  for  the  sand  treatment  was  Quikrete  Play  Sand  (Model  #  1 11351).  An  adequate  volume 
of  sand  for  the  treatments  and  samples  was  placed  in  a  large  tub,  homogenized  and  rinsed  with 
unfiltered  deployment  site  water.  A  subsample  was  collected  for  physical  and  chemical  analysis. 

Site  sediment  and  treatment  sediments  were  held  in  the  sediment  cells  or  tubs  with  overlying 
surface  water  under  cool  conditions  overnight  prior  to  application  of  the  treatments  and 
deployment  of  the  RARA. 

At  the  beginning  (T-Zero)  and  end  (T-Final)  of  the  RARA  deployment,  sediment  samples  were 
collected  directly  from  the  sediment  cells  for  physical  and  chemical  analysis  as  well  as  benthic 
community  analysis.  Sediment  coring  procedures  are  described  below.  Samples  for  benthic 
community  analysis  were  collected  by  separating  off  one  undisturbed  quadrant  of  the  sediment 
cell  with  acrylic  barriers  (Figure  19),  and  then  scooping  sediment  from  this  quadrant  to  a  depth 
of  about  20  cm  (comparable  to  the  Van  Veen  sediment  grab  depth).  In  the  T-Zero  sample,  two 
quadrants  of  sediment  were  collected  for  the  sample.  In  the  T-final  samples,  quadrant  samples 
from  the  two  replicate  RARA  sediment  cells  were  combined  into  a  single  benthic  community 
sample  of  approximately  the  same  volume  as  the  T-Zero  sample. 

4.2.2  Sediment  Coring 

Sediment  cores  were  collected  from  the  RARA  sediment  cells  at  the  beginning  (T-Zero)  and  end 
(T-Final)  of  the  experiment  were  collected  using  hand-pushed  7  cm  diameter  plastic  core  liners 
cut  to  a  length  of  about  30  cm.  For  the  T-Zero  event,  the  cores  were  collected  from  a  seventh 
sediment  cell  filled  specifically  for  that  purpose  so  as  not  to  disturb  the  six  cells  being  used 
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during  the  RARA  testing.  The  cores  were  collected  from  an  undisturbed  quadrant  of  the  RARA 
sediment  cells  after  separation  with  the  acrylic  panels  as  shown  in  Figure  19.  The  cores  were 
pushed  to  a  depth  of  about  25  cm.  The  remainder  of  the  core  liner  was  then  filled  with  to  the  top 
with  surface  water,  a  cap  was  placed  on  the  top,  and  the  core  was  removed  and  immediately 
capped  on  the  bottom.  Caps  were  secured  with  electrical  tape.  A  total  of  two  cores  were  collected 
from  each  cell  and  numbered  by  cell  number  (1-6)  and  replicate  letter  (a  or  b).  The  cores  were 
allowed  to  settle  overnight  in  the  refrigerator  at  -4  C.  The  following  day,  photos  were  taken  of 
every  core  from  each  cell.  The  cores  were  then  extruded  to  remove  the  top  10  cm  from  each  core. 
Replicate  samples  from  each  cell  were  homogenized  to  create  a  single  sample,  and  the  samples 
for  each  cell  were  then  shipped  to  the  laboratory  at  ERDC  for  analyses. 

4.2.3  Benthic  Community 

Benthic  community  analyses  were  conducted  for  the  original  site  sediments  from  Chollas  Creek, 
and  for  the  T-Final  RARA  event  for  the  site  sediment  control,  clean  sediment  treatment  and  sand 
treatment  cells.  Sediments  were  collected  as  described  in  the  Sediment  Collection  section  above. 
Sediments  were  sieved  on  site  through  a  1  mm  sieve.  The  sieve-retained  fraction  was  transferred 
to  a  glass  jar  and  preserved  with  formalin.  Samples  were  maintained  under  cold  and  dark 
conditions  until  shipment  to  EcoAnalysts  in  Moscow,  ID  for  analysis. 

EcoAnalysts  sorted  and  identified  macrobenthic  invertebrate  in  the  samples  to  the  lowest 
possible  taxonomic  level  of  benthic  invertebrates  as  described  in  the  SOP  for  benthic  community 
census  sample  taxonomy  provided  in  Appendix  A.  Benthic  community  data  were  provided  as 
counts  per  sample  (by  taxa)  for  each  sample.  Eleven  biological  indices  commonly  used  to  assess 
benthic  community  health  included: 

•  Total  abundance 

•  Taxa  richness 

•  Species  diversity,  as  measured  by  Shannon- Wiener  Diversity  Index  (H') 

•  Species  evenness,  as  measured  by  the  Pielou’s  Evenness  Index  [37] 

•  Species  dominance,  as  measured  by  Swartz’s  Dominance  Index  (SDI,  [38]) 

•  Pollution  tolerance,  as  measured  by  the  Benthic  Response  Index  (BRI,  [39]) 

•  Community  response  to  stress,  as  measured  by  the  Index  of  Biological  Integrity  (IBI, 

[40]) 

•  Composite  response,  as  measured  by  the  Relative  Benthic  Index  (RBI,  [41]) 

•  Reference  relationship,  as  measured  by  the  River  Invertebrate  Prediction  and 
Classification  System  index  (RIVPACS,  [42]) 

•  Composite  response,  as  measured  by  the  Integrated  Benthic  Index  [43] 

4.2.4  SP3™  Passive  Samplers 

Polyethylene  passive  samplers  were  used  to  measure  porewater  organic  contaminant 
concentrations  during  the  T-Mid  and  T-Final  measurement  periods.  SP3™  samplers  consist  of  a 
polyethylene  strip  encased  in  a  protective  stainless  steel  mesh  [44],  The  samplers  used  for  the 
RARA  events  measures  4  x  10  cm.  The  samplers  are  pre-loaded  with  performance  reference 
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compounds  and  the  SiREM  service  provides  both  the  analytical  and  partitioning  analysis  to 
directly  report  final  porewater  concentrations.  SP3™  passive  samplers  were  shipped  to  SSC 
Pacific  from  SiREM  in  coolers  on  ice  and  maintained  in  the  dark  below  4  C  until  deployment. 

At  deployment,  the  passive  sampler  was  removed  from  the  sample  bag  using  gloved  hands,  and 
the  sample  location  within  the  RARA  was  logged  on  the  sampling  bag  and  in  the  log  book.  A  zip 
tie  was  attached  to  the  sampler  through  the  stainless  steel  mesh,  and  the  sampler  was  inserted 
vertically  into  the  sediment  so  it  was  centered  at  a  depth  of  about  10  cm  below  the  sediment 
water  interface.  The  zip  tie  was  left  protruding  from  the  sediment  for  subsequent  retrieval.  One 
sampler  was  placed  in  each  of  the  sediment  cells,  so  that  replicate  samples  were  collected  for 
each  control  and  treatment.  The  time  of  deployment  was  recorded  for  each  sampler.  The 
samplers  were  left  in  place  for  an  exposure  period  of  28  days. 

During  retrieval,  the  samplers  were  pulled  out  of  the  sediment  using  the  protruding  ziptie  and 
gloved  hands.  The  samplers  were  gently  rinsed  with  surface  water  and  then  DI  water  to  remove 
residual  sediment.  The  samplers  were  then  placed  in  their  respective  sample  bag,  all  of  the  bags 
were  placed  in  secondary  bags,  and  loaded  into  a  cooler  with  ice  and  shipped  to  the  laboratory 
for  processing  and  analyses. 

At  the  laboratory,  the  stainless  steel  mesh  envelope  was  unfolded  and  the  polyethylene  sheet 
placed  on  aluminum  foil  on  the  laboratory  benchtop.  All  processing  used  gloved  hands,  cleaned 
stainless  steel  forceps  or  scissors,  and  cleaned  aluminum  foil,  following  clean  laboratory 
techniques.  Both  sides  of  the  strip  were  wiped  with  a  Kimwipe  moistened  with  ultrapure  water  to 
remove  any  remaining  particles,  mud,  or  biofilms.  The  strip  was  placed  in  a  15-mL  pre-cleaned 
amber  glass  vial  without  folding.  The  vial  was  then  spiked  with  surrogate  recovery  compounds 
per  standard  laboratory  procedures  for  analyses,  and  sufficient  volume  (e.g.,  5  to  10  mL)  of 
methylene  chloride,  ultrapure  grade  or  equivalent,  was  added  to  completely  submerge  the 
polyethylene  strip.  After  12  or  more  hours,  the  solvent  was  transferred  and  retained  in  another 
sample  vessel  (amber  glass  to  avoid  photodegradation).  An  additional  aliquot  (e.g.,  5  to  10  mL) 
of  solvent  (e.g.,  methylene  chloride)  was  added  to  the  original  vial  with  the  strip,  and  the  sample 
agitated  for  10  or  more  minutes  on  a  shaker  table. 

The  two  extracts  were  combined  into  a  single  vessel  for  pre-concentration.  The  polyethylene 
strip  was  removed  from  the  vial,  allowed  to  air  dry,  and  weight  recorded  to  ±  0.0001  g.  The 
combined  extracts  were  then  concentrated  using  rotary  evaporation  or  equivalent  and  transferred 
to  the  autosampler  vial  for  GCMS  analysis  according  to  standard  laboratory  procedures. 
Following  pre-concentration,  appropriate  injection  standards  were  added,  and  samples  analyzed 
for  polychlorinated  biphenyl  congeners  (PCBs),  polycyclic  aromatic  hydrocarbons  (PAHs),  and 
chlorinated  pesticides  by  GCMS.  For  each  sample,  the  mass  of  the  polyethylene  and 
concentration  of  organic  analytes  in  polyethylene  on  a  dry  weight  basis  (i.e.,  ng  analyte  per  g  PE 
[dry  weight  basis])  were  reported.  These  results  were  then  converted  to  porewater  concentrations 
based  on  performance  reference  compound  corrections  by  SiREM.  The  standard  operating 
procedure  for  the  SP3  samplers  is  included  in  Appendix  B. 

4.2.5  DGT  Passive  Samplers 

DGTs  were  acquired  from  DGT  Research,  Lancashire,  UK.  We  utilized  the  disk  style  LSNM 
loaded  DGTs  for  metals  that  can  be  used  to  measure  a  range  of  cationic  metals  including  Cd,  Co, 
Cu,  Fe,  Mn,  Ni,  Pb,  Zn.  The  DGTs  consisted  of  a  plastic  molded  base  (2.5  cm  diameter)  and  a 
plastic  top  with  a  3.14  cm2  diameter  window  which  allows  for  exposure  to  a  layered  setup  of  a 
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polyethersulphone  filter-membrane,  0.78mm  thick  polyacrylamide  diffusive  gel  and  0.4  mm 
Chelex  binding  resin  gel.  When  deployed  either  in  solution  or  into  sediments,  metal  ions  diffuse 
through  the  filter  membrane  and  diffusive  gel  and  bind  to  the  resin  gel  which  continues  to 
accumulate  ions  over  the  course  of  a  deployment.  In  sediment  applications  the  DGT  measures 
the  mean  flux  of  labile  metals  at  the  interface  between  the  device  and  the  sediment,  or  the  labile 
pore- water  concentrations. 

Prior  to  deployment,  DGTs  were  stored  in  sealed,  clean  plastic  bags  at  4°C  prior  to  deployment. 
Each  bag  contained  a  few  drops  of  0.0 1M  NaNCL  solution  and  was  maintained  moist  throughout 
storage  periods.  DGTs  were  transported  to  the  field  site  in  coolers  with  Blue  Ice  to  maintain 
temperature.  Just  prior  to  deployment,  2  DGTs  were  removed  from  individual  bags  and  inserted 
approximately  10  cm  deep  into  the  sediment  inside  each  of  the  six  RARA  cells.  The  DGTs  were 
connected  to  a  colored  zip-tie  to  facilitate  recovery.  DGTs  were  deployed  for  a  period  of  7  days. 
The  time  of  each  individual  DGT  deployment  and  recovery  was  recorded  to  the  minute  for 
subsequent  concentration  determination.  Additionally,  temperature  data  loggers  were  deployed 
concurrently  to  measure  average  temperature  during  the  DGT  deployment. 

During  retrieval,  the  samplers  were  pulled  out  of  the  sediment  using  the  protruding  ziptie.  Each 
DGT  was  rinsed  thoroughly  with  deionized  water  from  a  wash-bottle  and  excess  water  was 
shaken  off.  The  DGTs  were  placed  in  a  labeled  and  clean  plastic  bag  with  minimal  airspace  and 
stored  in  the  refrigerator  at  4°C  until  processed. 

In  the  laboratory  the  DGTs  were  disassembled  and  the  Chelex  resin  gels  removed  and  placed  in 
clean  micro-centrifuge  tubes.  All  laboratory  manipulation  and  analysis  were  done  in  <0.2 pm 
High  Efficiency  particulate  air  (HEP A)  filtered  working  stations,  using  acid-cleaned  material, 
following  trace  metal  clean  techniques  (USEPA,  1996).  The  resin  gel  was  exposed  to  1000  pL 
quartz-still  grade  nitric  acid  (Q-HN03)  for  24  hours  before  analysis.  This  was  done  to  dissolve 
the  metals  back  in  solution,  allowing  the  resin  gel  to  stay  as  a  solid  membrane,  instead  of 
partially  dissolving  in  solution. 

Metals  were  quantified  in  the  acidic  solution  by  inductively  coupled  plasma  with  detection  by 
mass  spectrometry  (ICP-MS)  after  dilution.  The  acidic  solution  was  diluted  in  metal-free  water 
(18  MQ/cm  H20)  acidified  to  pH  2  with  Q-HN03  and  analyzed  with  a  Perkin-Elmer  SCIEX 
ELAN  DRC  II  ICP-MS  following  USEPA  method  200.8,  Revision  5.4  (1994). 

The  mass  of  the  metal  accumulated  in  the  resin  gel  layer  (M)  is  calculated  using: 


M=  Ce  (Vhnos  +  Vgei)/fe 


where  Ce  is  the  concentration  of  metals  in  the  1M  HNO3  elution  solution  (in  pg/1),  Vhno3  is  the 
volume  of  HNO3  added  to  the  resin  gel,  Vgei  is  the  volume  of  the  resin  gel,  typically  0.15  ml,  and 
fe  is  the  elution  factor  for  each  metal,  typically  0.8. 

The  concentration  of  metal  measured  by  DGT  (CDGT)  was  calculated  using: 


CDGT  =  MAg/(DtA) 

where  Ag  is  the  thickness  of  the  diffusive  gel  (0.8mm)  plus  the  thickness  of  the  filter  membrane 
(typically  0.14  mm),  D  is  the  diffusion  coefficient  of  metal  in  the  gel  (see  Table  1),  t  is 
deployment  time  and  A  is  exposure  area  (A=3.14  cm2). 
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Analytical  quantification  of  metals  included  blanks,  standard  reference  materials  (SRM),  samples 
analyzed  in  duplicate,  and  spiked  samples  in  each  ICP-MS  run.  A  blank  made  up  or  18  MQ/cm 
H20  acidified  to  pH  2  with  Q-HNO3  is  included  after  every  5  samples  in  the  ICP-MS  run.  The 
standard  deviation  of  the  measured  blank  concentrations  (StdDevBlanks)  was  used  to  estimate 
the  limit  of  detection  (LOD=  3*  StdDevBlanks)  and  the  limit  of  reporting 
(LOR=  10* StdDevBlanks.  The  trace  metal  certified  SRM  1643e,  Trace  Elements  in  Water,  from 
the  National  Institute  of  Standards  &  Technology  was  also  analyzed  several  times  in  each  ICP- 
MS  run.  The  SRM  is  also  diluted  in  pH  2  18  Mfi/cm  H20  to  a  level  commensurate  with  the 
calibration  curve.  At  least  one  diluted  sample  was  spiked  with  Perkin  Elmer  Multi-Element 
Solution  3  (PEMES  3)  and  included  in  each  ICP-MS  run.  In  general  the  QA/QC  was  accepted 
when  the  expected  values  for  SRM  are  within  15%  of  the  certified  concentration. 

4.2.6  Bioaccumulation 

Bioaccumulation  studies  using  appropriate  sediment  dwelling  organisms  were  used  to  determine 
if  treatments  or  changes  in  source  exposure  in  the  RARA  array  led  to  differences  in  exposure  and 
uptake  to  benthic  organisms. 

The  bent-nose  clam,  Macoma  nausta,  was  deployed  in  the  RARA  array  as  a  28-d 
bioaccumulation  endpoint  for  the  tested  sediments.  The  RARA  array  was  deployed  off  the  pier  at 
SSC  on  April  22nd,  2016.  Ten  1-cm  perforated,  CAB  core  liners  that  were  11”  in  length  were 
placed  into  the  sediment  just  prior  to  deployment.  The  core  liners  had  A”  flexible  titanium  mesh 
secured  at  the  bottom  to  ensure  clam  recovery  but  minimize  sediment  disturbance.  The  chambers 
were  buried  in  the  sediment  and  filled  in  with  extra  sediment  to  make  sure  the  height  of  sediment 
in  the  core  matched  the  array. 

Clams  were  deployed  in  two  separate  28-d  deployments;  the  first  deployment  occurred  on  May 
24th,  2016  and  the  second  deployment  occurred  on  July  18th,  2016.  The  clams  were  received  4-6 
days  prior  to  deployment  and  acclimated  to  site  conditions  (i.e.  20°C  water  temperature).  During 
each  deployment,  5  clams  were  placed  into  5  core  liners  and  the  top  was  secured  with  a  %” 
stainless  steel  mesh  cap  to  protect  clams  from  predation.  After  each  deployment,  the  core  liners 
with  clams  were  removed  from  the  RARA  array  and  the  clams  were  recovered  by  hand, 
enumerated  and  placed  in  clean  0.45  pm  filtered  seawater  for  overnight  depuration.  The 
following  day,  tissues  were  homogenized  and  sent  to  ERDC  for  analysis.  One  clam  from  each 
replicate  (5  clams  per  treatment),  was  retained  as  an  archived  sample.  Time  zero  samples 
(unexposed  clams  frozen  immediately  after  acclimation  period)  were  taken  prior  to  both 
deployments  for  baseline  tissue  analysis. 

4.2. 7  Chemical  Analyses 

Chemical  analyses  were  performed  on  samples  collected  from  the  RARA  array  at  different  time 
points  and  from  different  samplers  and  matrices.  Analyses  for  DGTs  were  performed  at  SSC 
Pacific  as  described  under  the  DGT  section.  Analyses  for  all  other  samples  were  performed  at 
ERDC  following  the  methods  described  below  and  in  the  previous  methodology  sections. 

Bulk  sediment  and  core  samples  collected  at  T-Zero  and  T-Final  were  analyzed  for  grain  size, 
TOC,  metals,  pesticides,  PAHs  and  PCBs.  Samples  for  grain  size  were  analyzed  following 
ASTM  method  D422.  Total  organic  carbon  was  analyzed  by  the  Walkley-Black  method.  Metals 
in  sediments  were  analyzed  by  ERDC  using  EPA  6000/7000  series  methods.  Mercury  was 
analyzed  by  EPA  method  7474,  Iron  was  analyzed  by  method  SW  846/6010,  and  Aluminum, 
Cadmium,  Copper,  Lead  and  Zinc  were  analyzed  by  method  SW  846/6020.  Organochlorine 
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Pesticides  were  analyzed  by  EPA  Method  8081 A.  Polynuclear  Aromatic  Compounds  were 
analyzed  by  GC/MS  with  Selected  Ion  Monitoring  using  EPA  method  8270C.  PCBs  were 
analyzed  for  congeners  by  USEPA  8082. 

Tissue  samples  collected  at  T-Mid  and  T-Final  were  analyzed  for  lipid  content,  percent  moisture, 
metals,  pesticides,  PAHs  and  PCBs.  Lipid  content  was  determined  by  spectrophotometer  at  490 
nm  following  homogenization  and  chloroform/methanol  extraction,  and  calibrated  using  stock 
solutions  of  soybean  oil  according  to  Van  Handel  (1985).  Metals  in  tissue  samples  were  analyzed 
by  ERDC  using  EPA  6000/7000  series  methods.  Mercury  was  analyzed  by  EPA  method  7474, 
Iron  was  analyzed  by  method  SW  846/6010,  and  Aluminum,  Cadmium,  Copper,  Lead  and  Zinc 
were  analyzed  by  method  SW  846/6020.  Organochlorine  Pesticides  were  analyzed  by  EPA 
Method  8081  A.  Polynuclear  Aromatic  Compounds  were  analyzed  by  GC/MS  with  Selected  Ion 
Monitoring  using  EPA  method  8270C.  PCBs  were  analyzed  for  congeners  by  USEPA  8082. 

SP3™  passive  samplers  collected  at  T-Mid  and  T-Final  were  analyzed  for  pesticides,  PAHs  and 
PCBs.  Organochlorine  Pesticides  were  analyzed  by  EPA  Method  8081  A.  Polynuclear  Aromatic 
Compounds  were  analyzed  by  GC/MS  with  Selected  Ion  Monitoring  using  EPA  method  8270C. 
PCBs  were  analyzed  for  congeners  by  USEPA  8082. 

4.2.8  Field  Instruments 

Field  instruments  deployed  with  the  RARA  array  included  a  water  quality  meter  (temperature 
and  dissolved  oxygen),  an  acoustic  Doppler  current  profiler  to  measure  water  velocities,  and  an 
optical  backscatter  sensor  to  measure  turbidity. 

Temperature  and  dissolved  oxygen  (DO)  were  measured  in  situ  using  a  HOBO  logger  (Onset© 
U26-001)  mounted  to  the  central  area  RARA  array.  The  HOBO  logger  was  launched  with  a  5 
minute  interval  on  April  22nd,  2016  at  1200.  The  logger  was  recovered  at  approximately  1- 
month  intervals  to  download  data  and  relaunch  the  logger.  The  data  were  truncated  to  represent 
only  the  measurements  made  underwater  in  the  RARA  assay. 

Water  velocities  were  measured  using  a  Teledyne  RD  Instruments  Workhorse  Sentinel  600  kHz 
ADCP  mounted  in  the  central  area  of  the  RARA  array.  The  ADCP  was  launched  with  a  15 
minute  interval  on  April  22nd,  2016  at  1200.  The  profiler  was  setup  to  measure  currents  and 
acoustic  backscatter  at  1 -meter  intervals  between  3  meters  above  the  bottom  and  the  water 
surface.  Data  were  collected  during  the  entire  duration  of  the  deployment.  Data  collection  was 
terminated  when  the  RARA  was  retrieved  on  August  15,  2016.  The  data  were  truncated  to 
represent  only  the  measurements  made  underwater  in  the  RARA  assay. 

Optical  backscatter  was  measured  using  a  Campbell  Scientific  OBS-3  system  mounted  to  the 
central  area  RARA  array.  The  OBS  sensor  was  launched  with  a  10  minute  interval  on  April  22nd, 
2016  at  1200.  The  logger  was  recovered  at  approximately  1-month  intervals  to  clean  the  lens, 
download  data  and  to  relaunch  the  logger.  Data  were  collected  during  the  entire  duration  of  the 
deployment.  Data  collection  was  terminated  when  the  RARA  was  retrieved  on  August  15,  2016. 
The  data  were  truncated  to  represent  only  the  measurements  made  underwater  in  the  RARA 
assay. 
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Figure  3.  Site  map  of  San  Diego  Bay  showing  the  Chollas  Creek  sediment  site ,  clean  reference  sediment  site,  and  the  deployment  location  at 
Pier  169. 
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5. 


Results  and  Discussion 


Results  of  the  design,  development,  testing  and  proof-of-concept  level  performance  are 
summarized  below.  Conclusions  and  implications  for  potential  follow-on  research  are  discussed 
based  on  these  findings  in  the  following  section. 

5.1  Conceptual  design  of  the  array  and  field  methodology 

During  the  period  10/7/2015-10/8/2015,  we  conducted  a  2-day  meeting  of  the  principals  to 
evaluate  key  requirements  for  the  system  and  associated  design  features  that  were  responsive  to 
the  research  questions  listed  above.  Consideration  was  given  to  the  best  designs  and  procedures 
for  moving  systems  from  the  lab  to  the  field  and  providing  the  capability  to  sustain  the 
experiments  in  the  field  for  time  periods  that  are  adequate  to  assess  both  recontamination  and 
remedy  performance.  The  conceptual  design  that  we  established  incorporated  replicate  treatment 
microcosms,  integrated  sediment  traps  to  quantify  recontamination  flux,  an  ADCP  to  document 
flow  a  particle  plume  (via  backscatter)  dynamics  during  the  deployment,  and  water  quality  and 
optical  sensors  to  track  environmental  conditions  and  particle  concentrations  (Figure  4).  Key 
considerations  for  the  conceptual  design  of  the  microcosms  themselves  required  that  they  (1) 
provide  the  ability  to  evaluate  a  range  of  potential  treatments  and  recontamination  pathways  (2) 
can  be  isolated  from  direct  deposition  with  a  lid  system  and  thus  provide  a  control  without 
recontamination  flux  for  comparative  purposes,  (3)  can  be  filled  with  site  sediments  and  treated 
with  a  range  of  amendments  and  thin  layer  passive  and  active  capping  materials  and  then  tested 
alongside  untreated  control  materials,  and  (4)  their  performance  and  recontamination  influences 
can  be  assessed  through  passive  samplers  and  organisms  placed  in  the  microcosms  as  well  as 
through  the  integrated  sediment  traps  and  monitoring  sensors.  At  the  end  of  this  task,  we 
completed  the  prototype  design  and  draft  methodology  that  forms  the  basis  for  construction  of 
the  prototype  system. 

The  conceptual  design  balanced  the  requirements  for  multiple  treatments,  controls  and 
replication  with  the  constraints  of  size,  weight,  deployability  and  cost.  An  important  goal  of  the 
RARA  was  to  allow  remedies  to  be  tested  in  situ  and  on-site  while  reducing  costs  that  would  be 
associated  with  costly  pilot-scale  studies.  We  arrived  at  a  design  for  the  system  that  incorporates 
six  treatment/control  cells,  thus  allowing  for  duplicates  for  up  to  two  different  treatments  and  one 
control  sediment.  The  size  of  the  cells  was  discussed  in  detail  with  consideration  toward  keeping 
the  system  low  profde  and  the  individual  cells  manageable,  while  allowing  sufficient  space  for 
sampling  and  exposures  to  occur  over  the  course  of  the  deployment  period.  Our  goal  was  to 
accommodate  about  6-10”  of  native  sediment  and  6”  of  treatment  while  maintaining  about  2-3” 
of  overlying  water  in  the  tub  once  filled.  We  selected  the  ChemTainer  17  gallon  open  top,  flat 
bottom  cylindrical  tank  measuring  17"  height  x  18"  diameter.  These  polyethylene  containers  are 
rugged,  can  be  fitted  with  lids,  can  be  cleaned  for  multiple  uses  and  provide  adequate  volume 
and  area  to  accommodate  a  range  of  sampling  activities.  While  the  system  design  only 
accommodates  this  fixed  diameter,  the  container  is  available  in  a  range  of  heights  that  could  be 
used  to  accommodate  different  thickness  and  volume  requirements. 

To  address  the  recontamination  flux  aspect  of  the  array,  we  discussed  a  range  of  options 
including  using  the  tubs  themselves  as  collection  devices,  as  well  as  integrating  sediment  traps 
into  the  system.  As  the  conceptual  design  evolved,  we  found  that  there  was  sufficient  space  to 
accommodate  standard  cylindrical  sediment  traps  within  the  deployment  frame  within  gaps 
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created  by  the  circular  nature  of  the  test  cells.  This  allowed  for  incorporation  of  six  17”  high  x  4” 
diameter  PVC  sediment  traps  around  the  perimeter  of  the  array  that  provide  adequate  capture 
area  to  collect  incoming  depositional  sediments. 
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Sediment  Traps 


Water  Quality 
and  Optical 
Sensors 


Lifting 

Eyebolts 


Frame 


Sediment 

Microcosms 


Figure  4.  Preliminary  concept  of  the  RARA  array  showing  the  treatment  cells,  sediment  traps, 
instrumentation,  and  frame  components. 

A  number  of  monitoring  instruments  were  also  discussed  for  incorporation  into  the  system 
including  ADCP,  OBS,  conductivity,  temperature,  dissolved  oxygen,  and  camera  systems.  The 
conceptual  design  provided  a  central  area  in  the  middle  of  the  array  to  accommodate  these 
instruments,  and  a  decision  was  made  to  include  at  least  the  ADCP,  OBS  and 
temperature/dissolved  oxygen  sensor.  The  ADCP  is  useful  in  evaluating  both  hydrodynamics  and 
particle  plumes.  The  OBS  provides  a  more  direct  measurement  of  particle  concentrations  in  the 
water  column  near  the  array.  The  temperature  and  dissolved  oxygen  sensors  provide  data  that  is 
important  for  assessing  conditions  for  caged  organisms  that  were  planned  to  be  deployed  within 
the  arrays. 

Based  on  the  configuration  described  above,  a  range  of  measurement  endpoint  capabilities  were 
discussed  to  provide  the  basis  for  the  assessment  or  remedy  effectiveness  and  recontamination. 
These  included: 

•  Surface  Sediment  Chemistry  -  As  an  overall  means  of  comparing  treatments  and 
assessing  recontamination 

•  Sediment  Trap  Material  Chemistry  -  To  provide  assessment  of  incoming  particle 
contaminant  loading 

•  Porewater  Passive  Sampler  Chemistry  -  To  compare  potential  differences  in 
bioavailability  across  treatments  and  assess  changes  associated  with  recontamination 


Remedy  and  Recontamination  Assessment  Array 
Final  Report 


22 


March  2017 


•  Bioaccumulation  -  To  compare  direct  differences  in  biouptake  across  treatments  and 
assess  changes  associated  with  recontamination 

•  Toxicity  -  To  compare  direct  differences  in  toxic  response  across  treatments  and  assess 
changes  associated  with  recontamination 

•  Benthic  Infauna  -  To  assess  changes  in  habitat  quality  associated  with  treatments  and 
recontamination  fluxes 

•  Sediment  Tracers  -  To  define  baseline  sediment  and  treatment  interfaces  and 
qualitatively  assess  vertical  mixing  over  time 

All  of  these  methods  (and  more)  were  expected  to  be  accommodated  by  the  array  design.  A 
subset  of  methods  was  selected  for  the  proof-of-concept  deployment  as  discussed  in  subsequent 
sections. 

We  also  discussed  the  range  of  treatments  that  could  be  accommodated  by  the  array.  The  six 
cells  in  the  array  will  generally  accommodate  duplicate  controls  and  duplicate  treatments  for  two 
distinct  treatment  types.  Cleary  other  arrangements  are  possible  such  as  three  replicates  of 
controls  and  a  single  treatment,  or  duplicate  controls  and  four  replicates  of  a  single  treatment, 
depending  on  the  requirements  of  the  project.  In  addition,  it  would  be  relatively  straightforward 
to  add  multiple  arrays  and  thus  increase  the  number  of  controls  and  treatments  that  could  be 
accommodated  in  increments  of  six.  Treatments  that  lend  themselves  well  to  the  array  include 
Monitored  Natural  Recovery  (MNR),  Enhanced  Monitored  Natural  Recovery  (EMNR), 
Sediment  Amendments  (e.g.  activated  carbon,  apatite,  etc.),  Permeable  Reactive  Barriers  (PBRs), 
Geofabrics,  and  other  treatments  that  can  be  accommodated  within  the  vertical  scale  of  the  array. 
Even  dredging  can  potentially  be  assessed  by  collecting  cores  to  the  projected  dredge  horizon 
and  using  the  material  at  this  depth  (with  added  residuals  if  necessary)  in  the  array  exposures.  A 
subset  of  these  treatments  was  selected  for  the  proof-of-concept  deployment. 

Based  on  the  considerations  above,  we  completed  a  more  detailed  design  for  the  system  as  a 
basis  for  construction  in  subsequent  tasks.  The  component- level  design  is  shown  in  Figure  5.  The 
system  consists  of  a  light-weight  aluminum  frame  onto  which  the  other  array  components  are 
installed.  The  six  sediment  cells  are  fitted  into  circular  hoops  that  are  part  of  the  frame  and  sit  on 
cross  bars  to  accommodate  their  weight  when  filled  with  sediment.  The  sediment  traps  are 
installed  in  six  triangular  areas  formed  by  the  sediment  cells  around  the  perimeter  of  the  frame. 
The  instrumentation  is  all  installed  on  brackets  in  the  central  area  of  the  frame.  The  overall 
diameter  of  the  frame  is  5’-3”  and  the  height  is  F-6”. 

The  final  phase  of  taskl  was  to  develop  a  general  experimental  design  for  the  field  testing,  and  a 
draft  protocol  for  the  methodology  that  would  support  the  field  testing.  The  experimental  design 
incorporated  testing  of  two  treatments  and  a  control.  The  control  was  defined  to  be  untreated 
contaminated  sediment  from  a  site  in  San  Diego  Bay.  The  first  treatment  was  a  thin-layer  sand 
cap  as  is  traditionally  used  in  EMNR  remediation  (e.g.  Marine  Corp  Base  Quantico).  The  second 
treatment  was  designated  to  be  a  thin-layer  cap  of  clean  natural  sediment  from  a  reference  area  of 
San  Diego  Bay.  The  second  treatment  type  was  chosen  on  the  basis  of  potential  transition  to  a 
proposed  Navy  Environmental  Sustainability  Development  to  Integration  (NESDI)  project  that  is 
focused  on  using  native  sediment  for  EMNR  applications.  The  design  called  for  collecting 
baseline  samples  of  the  site  and  treatment  materials,  followed  by  two  subsequent  sampling 
events  (T-Mid  and  T-Final)  over  a  period  of  about  6  months. 
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Based  on  this  typical  experimental  design,  we  developed  a  draft  protocol  for  the  field 
methodology.  The  protocol  included  the  following  components: 

•  Prepare  the  Array 

o  Site  Sediment  Collection 
o  Sediment  Treatments 
o  Baseline  Samples 

o  Install  Instruments  and  Sediment  Traps 

•  Deployment 

o  Install  Frame  to  Bottom 
o  Install  Cells  in  Frame 
o  Stabilize 

•  Sampling 

o  T-Mid  Install  Passive  Samplers  and  Organisms 
o  T-Mid  Retrieve  Passive  Samplers  and  Organisms 
o  T-Final  Install  Passive  Samplers  and  Organisms 
o  T-Final  Retrieve  Passive  Samplers  and  Organisms 
o  Collect  Final  Samples  and  Instrument  Data 

This  initial  protocol  was  then  refined  and  developed  at  additional  levels  of  detail  during  the 
construction,  testing  and  deployment  phases  of  the  project. 
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Figure  5.  Final  conceptual  design  for  the  KARA  array 
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5.2  Construction  of  the  prototype  arrays  and  pier-side  testing  of  the  methodology 

In  task  2,  we  completed  the  design  and  construction  of  the  prototype  array  that  incorporated  the 
key  design  features  described  above.  The  major  construction  component  of  the  RARA  was  the 
fabrication  of  the  frame.  The  remaining  components  were  largely  off-the-shelf,  existing 
equipment,  or  easily  fabricated  items.  The  frame  construction  required  development  of  detailed 
engineering  drawings  to  assure  clearances  and  tolerances  were  met  that  would  accommodate  all 
of  the  desired  equipment  onboard  the  array.  Drawings  of  the  frame  are  shown  in  Figure  6. 
Specified  frame  component  materials  are  summarized  in  Table  3.  The  drawings  show  the  large 
diameter  hoops  that  support  the  overall  structure,  the  individual  hoops  that  hold  the  sediment 
cells,  the  cross  braces  on  the  bottom  that  support  the  weight  of  the  cells,  the  central  brackets  for 
the  instruments,  and  the  perimeter  brackets  that  hold  the  sediment  traps. 

Design  of  the  system  was  completed  at  the  end  of  October  2015.  A  local  fabricator  was 
contracted  to  construct  the  frame.  Materials  for  other  components  including  the  sediment  cells 
and  the  sediment  traps  were  purchased  off-the-shelf  from  vendors.  The  ADCP,  OBS  and 
temperature/oxygen  sensors  were  all  available  from  previous  projects.  Other  miscellaneous  parts 
included  clamps  to  secure  the  traps  and  instruments,  small  diameter  line  to  construct  lift  lines  for 
the  individual  sediment  cells,  and  larger  diameter  line  for  a  lifting  system  for  the  frame  itself. 
Primary  components  and  their  costs,  and  the  overall  cost  of  the  system  not  including  the 
instruments  are  summarized  in  Table  4.  From  this  it  can  be  seen  that  the  frame  is  about  85%  of 
the  non-instrument  total  cost.  The  total  cost  per  unit  for  the  RARA  is  only  about  $4500,  so  the 
system  is  relatively  inexpensive  and  cost  effective. 

Construction  of  the  frame  was  completed  in  mid- January  2016.  The  finished  frame  with  the 
sediment  cells  inserted  for  test  fit  is  shown  in  Figure  7.  Using  this  prototype  frame,  we  conducted 
a  series  of  tests  in  the  lab  and  at  the  SSC-PAC  pier.  These  included  testing  the  fit  of  the  various 
components,  testing  the  lifting  of  the  individual  cells,  testing  the  lifting  of  the  frame,  and  testing 
the  deployment  of  the  frame  followed  by  diver-assisted  installation  of  a  sediment  cell.  Testing 
was  completed  in  February  2016.  In  general,  with  minor  adjustments,  these  tests  were  all 
successful  and  provided  confidence  in  going  forward  to  a  proof-of-concept  deployment  in  the 
field. 

Table  3.  RARA  frame  components  and  their  construction  materials. 


Part 

Number 

Material 

Outer  Hoops 

2 

1.5"  OD  Aluminum  tubing 

Inner  Hoops 

2 

1.5"  OD  Aluminum  tubing 

Vertical  Supports 

12 

1.5"  OD  Aluminum  tubing 

Radial  Supports  -  Bottom  (straight) 

6 

1.5"  OD  Aluminum  tubing 

Radial  Supports  -  Top  (y-shape) 

6 

1.5"  OD  Aluminum  tubing 

Chemtainer  Hoops 

6 

1/4"  X  2"  Aluminum  flatbar  rolled  to  size 

Chemtainer  Supports 

12 

1-1/2"  X  1-1/2"  X  1/4"  Aluminum  tee 

ADCP  Bracket 

1 

1/4"  Aluminum  plate 

OBS  Bracket 

1 

1/4"  Aluminum  plate 

WQ  Bracket 

1 

1/4"  Aluminum  plate 

Sediment  Trap  Brackets 

6 

1/4"  Aluminum  plate 
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Figure  6.  Construction  drawings  for  the  KARA  frame. 
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Figure  7.  Photograph  of  the  completed  KARA  frame  during  test  fit  of  the  sediment  cells. 
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Table  4.  Overall  components  of  the  RARA  system  and  their  associated  costs. 


Component 

Source 

Description 

Part 

Number 

Unit 

Unit  Cost 

No.  of 

Units 

Total  Cost 

Frame 

Clint  Precision  Mfg.,  Inc. 

Custom 

Ea 

$3,850.00 

1 

$3,850.00 

Sediment  Cells 

Chemtainer 

17  Gallon  Open  Top,  Flat  Bottom  Cylindrical  Tank 

TC1815AA 

Ea 

$ 

50.15 

6 

$ 

300.90 

Sediment  Cell  Lids 

Chemtainer 

Polyethylene  Cover  for  17  Gallon  Cylindrical  Tank 

TC1815AF 

Ea 

$ 

19.55 

6 

$ 

117.30 

Sediment  Trap  Body 

Mcmaster-Carr 

4"  Diameter  Schedule  40  PVC  Pipe 

48925K18 

10  ft 

$ 

40.92 

1 

$ 

40.92 

Trap  Bottom  Cap 

Mcmaster-Carr 

4"  PVC  Pipe  Cap 

4880K58 

Ea 

$ 

5.83 

6 

$ 

34.98 

Trap  Removable  Top  Cap 

Mcmaster-Carr 

Flexible  4"  Pipe  Cap 

4511K44 

Ea 

$ 

5.31 

6 

$ 

31.86 

Sediment  Cell  Lift  Line 

West  Marine 

1/8"  Braided  Polyester  Cord 

179259 

50  ft 

$ 

7.99 

2 

$ 

15.98 

Frame  Lift  Line 

West  Marine 

6mm  Dia.  Endura  Braid,  4,500  lb.  Breaking  Strength 

3453388 

ft 

$ 

1.93 

30 

$ 

57.90 

Trap  Clamps 

Mcmaster-Carr 

Worm-Drive  Clamp,  316  Stainless  Steel 

5011T37 

5  Pk 

$ 

14.07 

3 

$ 

42.21 

Small  Instrument  Clamps 

Mcmaster-Carr 

Worm-Drive  Clamp,  316  Stainless  Steel 

5011T41 

5  Pk 

$ 

10.58 

1 

$ 

10.58 

Large  Instrument  Clamps 

Mcmaster-Carr 

Worm-Drive  Clamp,  316  Stainless  Steel 

5011T38 

5  Pk 

$ 

14.17 

1 

$ 

14.17 

Total  Cost 

$4,516.80 
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5.3  Proof-of-concept  field  deployment  of  the  prototype  RARA  array 

In  this  task,  we  finalized  the  experimental  design  for  the  proof-of-concept  deployment,  refined 
the  method  protocol,  and  conducted  the  field  deployment. 

5.3.1  Experimental  Design 

The  experimental  design  for  the  proof-of-concept  field  deployment  called  for  evaluation  of  two 
sediment  treatments  to  contaminated  sediment  collected  from  a  site  in  the  Chollas  Creek  area  of 
San  Diego  Bay.  The  sediment  treatments  included  duplicate  cells  for  a  thin-layer  (~20  cm)  clean 
sand  treatment,  a  thin-layer  (~20  cm)  clean  sediment  treatment,  and  an  untreated  Chollas  Creek 
site  sediment.  Sampling  events  were  scheduled  for  the  beginning  of  the  deployment  (T-Zero),  the 
mid-point  of  the  deployment  (T-Mid),  and  the  end  of  the  deployment  period  (T-Final).  The 
duration  of  the  deployment  was  expected  to  be  four  months.  The  schedule  for  the  deployment  is 
shown  in  Table  5. 

To  evaluate  the  concept  of  source  influence  on  the  remedies,  the  experimental  design  called  for 
removing  the  known  source  inputs  at  Chollas  Creek  by  moving  the  RARA  array  to  an  area 
without  significant  ongoing  sources.  The  SSC  Pacific  Pier  169  location  was  chosen  to 
accommodate  this  design  element  as  there  are  no  significant  sources  in  the  area.  This  also 
allowed  for  easier  testing  and  monitoring  of  the  equipment  by  eliminating  mobilization  and 
access  issues  associated  with  a  remote  deployment.  Performance  relative  to  this  removal  of 
ongoing  sources  was  evaluated  by  looking  at  changes  in  the  untreated  Chollas  Creek  sediment 
cells  over  time. 

To  assess  the  performance  of  the  remedies  in  the  RARA,  the  experimental  design  called  for 
sampling  events  over  the  course  of  the  deployment  that  allowed  the  treated  cells  to  be  compared 
to  the  untreated  Chollas  Creek  sediment  controls.  Measurements  of  bulk  sediment  concentrations 
were  made  for  the  site  and  treatment  sediments  at  the  beginning  of  the  deployment.  These  were 
compared  to  subsequent  sediment  cores  that  were  collected  from  the  cells  at  the  end  of  the 
deployment.  Passive  samplers  including  SP3  and  DGT  samplers  were  deployed  at  the  T-Mid  and 
T-Final  time  periods  to  allow  comparison  of  the  treatments  and  controls  based  on  estimated 
porewater  concentrations.  The  design  also  incorporated  bioaccumulation  measurements  at  the  T- 
Mid  and  T-Final  time  periods  to  evaluate  comparative  changes  in  bioavailability. 

5.3.2  Final  Protocol 

Prior  to  the  proof-of-concept  field  deployment,  the  RARA  operational  protocol  was  finalized  to 
provide  a  step-by-step  basis  for  the  procedures  to  be  used  in  the  field.  The  key  elements  of  the 
protocol  are  described  below  in  the  Preliminary  Standard  Operating  Procedure  and  also  included 
as  a  standalone  document  in  Appendix  C. 
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I.  Preparation  and  Mobilization 

•  Pre-clean  the  sediment  cells,  frame,  and  sediment  traps 

•  Prepare  the  brine  solution  for  the  sediment  traps 

•  Ready  the  ADCP,  OBS  and  water  quality  instruments 

•  Ready  and  clean  the  sampling  equipment  (grab,  splitting  tub,  scoops,  bottles  etc.) 

•  Ready  the  treatment  sand  (purchase  from  vendor) 

•  Secure  adequate  support  boat  and  sampling  crew 

II.  Site  Sediment  Collection 

•  Collect  site  sediments  -  2-3  grabs  per  container 

•  Distribute  each  grab  to  all  containers 

•  Control  cells  filled  12-14” 

•  Treatment  cells  filled  8-10” 

•  T-Zero  sampling  cell  filled  12-14” 

•  Collect  sediment  cores  and  benthic  infauna  samples  from  T-Zero  cell 

•  Add  overlying  surface  water  to  all  cells 

•  Cover  and  allow  site  sediment  to  settle  overnight  keeping  dark  and  cool 

•  Collect  treatment  sediment  into  spare  cell  -  sufficient  for  4”  layer  in  two  cells 

•  Homogenize  and  sieve  treatment  sediment  to  remove  infauna 

•  Add  treatment  sand  to  a  spare  cell  -  sufficient  for  4”  layer  in  two  cells 

•  Add  overlying  water 

•  Cover  and  keep  treatment  sediments  cool  and  dark  overnight 

III.  Apply  Treatments 

•  Remove  surface  water  from  each  cell 

•  Insert  10  clam  chambers  into  control  cells  until  ~3”  is  left  protruding  (Figure  8) 

•  Insert  10  clam  chambers  into  control  cells  until  ~7”  is  left  protruding 

•  If  desired,  add  thin  layer  of  colored  tracer  at  sediment/treatment  interface 

•  Carefully  add  4”  layer  of  treatment  material  to  each  treatment  cell  (Figure  9  -  Figure  10) 

•  If  desired,  add  thin  layer  of  colored  tracer  at  sediment/water  interface 

•  Collect  split  samples  of  treatment  materials  for  T-Zero  analysis 

•  Refresh  surface  water  to  each  cell 

•  Cover  and  keep  cells  cool  and  dark  until  deployment 

IV.  RARA  Deployment 

•  Secure  boat  support,  crew  and  dive  support 

•  Install  instruments  to  frame  and  initiate  data  recording 

•  Install  sediment  traps  to  frame 

•  Add  brine  and  surface  water  to  sediment  traps  and  cap 

•  Diver  inspect  installation  location 

•  Install  frame  to  bottom  with  diver  assistance  (Figure  1 1) 

•  Install  cells  to  frame  with  diver  assistance  (Figure  12) 


Remedy  and  Recontamination  Assessment  Array 
Final  Report 


31 


March  2017 


•  Diver  remove  lids  from  cells  -  note  time  (Figure  13) 

•  Diver  remove  caps  from  sediment  traps  -  note  time 

•  Allow  ~1  month  for  cells  to  stabilize 

V.  T-Mid  Sampling  Event  Start 

•  Secure  boat  support,  crew  and  dive  support 

•  Ready  the  passive  samplers 

•  Ready  the  clams 

•  Diver  install  caps  on  sediment  traps  -  note  time 

•  Diver  retrieve  OBS  and  HOBO  loggers  for  cleaning  and  download 

•  Diver  install  covers  on  RARA  cells  -  note  time 

•  Retrieve  cells  one  at  a  time  (Figure  14) 

•  Add  clams  to  clam  chambers  and  install  chamber  covers  -  note  time  (Figure  15) 

•  Install  passive  samplers  -  note  time  (Figure  16) 

•  Cover  and  reinstall  cell  to  frame  on  bottom 

•  Repeat  for  each  cell 

•  Diver  reinstalls  instruments  on  frame 

•  Diver  removes  covers  from  cells  -  note  time 

•  Diver  removes  caps  from  sediment  traps  -  note  time 

•  Allow  7  days  for  DGT  exposures 

•  Allow  28  days  for  clam  and  SP3  exposures 

VI.  T-Mid  Sampling  Event  DGT  Retrieval 

•  Secure  boat  support,  crew  and  dive  support 

•  Ready  sampling  gear  for  DGTs  (clean  bags,  DI  water,  labels,  etc.) 

•  Diver  retrieves  DGT  samplers  from  each  cell  -  note  time  (Figure  17) 

•  DGT  samplers  cleaned  and  placed  in  clean,  marked  bags 

VII.  T-Mid  Sampling  Event  End 

•  Secure  boat  support,  crew  and  dive  support 

•  Ready  sampling  gear  for  clams  and  SP3s  (containers,  bags,  labels,  etc.) 

•  Diver  install  caps  on  sediment  traps  -  note  time 

•  Diver  retrieve  OBS  and  HOBO  loggers  for  cleaning  and  download 

•  Diver  install  covers  on  RARA  cells  -  note  time 

•  Retrieve  cells  one  at  a  time 

•  Remove  chamber  covers  and  clams  from  clam  chambers  -  note  time  (Figure  18) 

•  Rinse  clams  and  transfer  to  clean  containers  with  surface  water 

•  Remove  SP3  passive  samplers  -  note  time 

•  Rinse  SP3  samplers  and  transfer  to  marked  sample  bags 

•  Cover  and  reinstall  cell  to  frame  on  bottom 

•  Repeat  for  each  cell 

•  Diver  reinstalls  instruments  on  frame 
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•  Diver  removes  covers  from  cells  -  note  time 

•  Diver  removes  caps  from  sediment  traps  -  note  time 

VIII.  T-Final  Sampling  Event  Start 
Same  as  T-Mid 

IX.  T-Final  Sampling  Event  DGT  Retrieval 
Same  as  T-Mid 

X.  T-Final  Sampling  Event  End 

•  Secure  boat  support,  crew  and  dive  support 

•  Ready  sampling  gear  for  clams,  SP3s,  cores,  traps  and  benthic  infauna 

•  Diver  install  caps  on  sediment  traps  -  note  time 

•  Diver  retrieve  OBS  and  HOBO  loggers  for  cleaning  and  download 

•  Diver  install  covers  on  RARA  cells  -  note  time 

•  Retrieve  cells  one  at  a  time 

•  Remove  chamber  covers  and  clams  from  clam  chambers  -  note  time 

•  Rinse  clams  and  transfer  to  clean  containers  with  surface  water 

•  Remove  SP3  passive  samplers  -  note  time 

•  Rinse  SP3  samplers  and  transfer  to  marked  sample  bags 

•  Install  partitions  in  each  cell  (Figure  19) 

•  Collect  sediment  cores  from  the  core  partition  area 

•  Collect  benthic  infauna  samples  from  the  benthic  partition  area 

•  Allow  sediment  traps  to  settle  and  remove  most  of  the  overlying  water 

•  Collect  sediment  trap  samples  into  jars  for  processing 

XI.  Demobilization 

•  Process  samples  for  shipment  and/or  analysis  (Figure  20  and  Figure  21) 

•  Process  data  from  instruments 

•  Dispose  of  sediment  from  the  cells 

•  Clean  all  equipment  to  remove  sediment  and  fouling  (Figure  22) 

•  Store  equipment  for  future  use 
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Table  5.  Schedule  of  field  events  for  the  RARA  array  proof-of-concept  field  deployment. 


Field  Event 

Date 

Julian  Day  2026 

T-Zero  Sediment  Collection 

4/20/2016 

110 

T-Zero  Treatment  Preparation 

4/21/2016 

111 

T-Zero  Collect  Initial  Sediment  Samples 

4/21/2016 

111 

T-Zero  Deployment 

4/22/2016 

112 

T-Mid  Clam  and  Passive  Sampler  Installation 

5/24/2016 

144 

T-Mid  DGT  Sampler  Retrieval 

6/1/2016 

152 

T-Mid  Clam  and  PE  Sampler  Retrieval 

6/21/2016 

172 

T-Final  Clam  and  Passive  Sampler  Installation 

7/18/2016 

199 

T-Final  DGT Sampler  Retrieval 

7/25/2016 

206 

T-Final  Clam  and  PE  Sampler  Retrieval 

8/15/2016 

227 

T-Final  Sediment  Coring  and  Bethic  Community  Sampling 

8/15/2016 

227 
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Figure  8.  Control  sediment  cell  filled  with  site  sediment  and  overlying  water  and  with  pre-installed 
clam  chambers. 
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Figure  9.  Sequence  of  the  thing  sand  layer  treatment  application  showing  (A)  site  sediment  prior  to 
sand  application  with  clam  chambers  installed ',  (B)  application  of  silica  sand  visual  tracer  at  interface, 
(C)  addition  of  thin  sand  layer,  and  (D)  final  result  with  treatment  and  overlying  water  added. 
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Figure  10.  Final  result  for  thin  clean  sediment  layer  treatment  after  final  installation  of  treatment  and 
overlying  water. 
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Figure  11.  The  KARA  frame  being  deployed  with  sediment  traps  and  instruments  pre-installed  from  the  R/V  Ecos  during  the  April  22,  2016 
event. 
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Figure  12.  Deployment  sequence  for  a  sediment  cell  being  installed  into  the  RARA  array  during  the  April  22,  2016  event. 
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Figure  14.  Retrieval  of  individual  sediment  cells  during  the  May  24,  2016  (T-Mid)  event. 
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Figure  15.  Sequence  ( clockwise  from  upper  left)  showing  the  installation  of  the  clams  to  the  pre 
installed  chambers  during  the  May  24,  2016  (T-Mid)  event. 


Figure  16.  The  SP3  polyethylene  passive  samplers  being  installed  during  the  May  24,  2016  (T-Mid) 
event. 


Remedy  and  Recontamination  Assessment  Array 
Final  Report 


41 


March  2017 


Figure  17.  DGT  samplers  retrieved  from  the  RARA  array  by  diver  during  the  June  1 ,  2016  event. 
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Figure  18.  Preparing  to  remove  clams  and  polyethylene  passive  samplers  from  a  RARA  sediment  cell 
during  the  June  21,  2016  event  at  the  end  of  the  T-Mid  exposure  period. 
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Figure  19.  Photo  from  the  August  15,  2016  event  at  the  end  ofT-Final  showing  the  segmentation  of 
the  RARA  sediment  cell  into  sampling  zones  for  benthic  community  analysis,  bulk  sediment  cores,  and 
clam  and  passive  sampler  exposures 
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Figure  20.  Processing  benthic  community  samples  during  the  August  15,  2016  event  at  the  end  of  T- 
Final. 
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Figure  21.  Processing  clam  samples  during  the  August  15,  2016  event  at  the  end  of  the  T-Final 
exposure. 
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Figure  22.  Removing  biofouling  from  the  ADCP  and  OBS  instruments  at  the  end  of  the  RARA 
deployment  on  August  15,  2016. 
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5.3.3  Proof-of-Concept  Field  Deployment 

The  proof-of-concept  field  deployment  for  the  RARA  followed  the  protocol  described  above  and 
in  the  methods  section.  Results  are  presented  below  for  bulk  sediment  analysis,  sediment  traps, 
passive  samplers,  bioaccumulation  and  benthic  community  census.  Supporting  data  from  the 
onboard  instruments  and  general  conditions  in  San  Diego  Bay  during  the  deployment  are  also 
presented.  The  results  are  considered  in  the  context  of  the  research  questions  originally  posed  for 
the  project  and  restated  below: 

•  Can  microcosm  experiments  that  are  traditionally  run  in  the  laboratory  be  effectively 
replicated  in  the  RARA  field  array? 

•  Can  the  experiments  be  sustained  for  time  periods  that  are  relevant  to  the  assessment  of 
both  recontamination  and  remedy  performance? 

•  Can  differences  be  detected  by  the  arrays  as  a  function  of  sediment  treatment? 

•  Can  differences  be  detected  by  the  arrays  as  a  function  of  recontamination  exposure? 

To  answer  the  first  two  questions,  we  evaluated  our  level  of  success  in  the  proof-of-concept  field 
program  in  all  aspects  of  the  testing  ranging  from  preparation  to  deployment,  sampling,  retrieval 
and  demobilization.  To  answer  the  third  question,  we  directly  compared  the  outcomes  of  the 
untreated  site  sediment  controls  to  the  sediments  treated  with  thin-layer  sand  and  thin-layer  clean 
sediment  for  the  broad  range  of  measurement  endpoints  used  in  the  study.  To  address  the  final 
question,  the  T-Zero  and  T-Final  outcomes  in  the  untreated  Chollas  Creek  sediments  were 
compared.  Specific  discussion  of  these  outcomes  is  presented  below  following  the  description  of 
the  results  for  the  individual  measurement  endpoints. 

Field  Conditions 

Field  conditions  during  the  deployment  were  monitored  through  a  combination  of  onboard 
sensors  and  publicly  available  data  for  San  Diego  Bay.  Onboard  sensors  included  acoustic 
backscatter  and  water  velocities  from  the  ADCP,  water  temperature  and  DO  levels  from  the 
HOBO  logger,  and  optical  backscatter  from  the  OBS.  Publicly  available  data  that  were  acquired 
included  6-minute  water  elevation  (tides)  from  the  NOAA  Broadway  Pier  station,  and  daily 
precipitation  from  the  NWS  Lindbergh  Field  station. 

Conditions  for  water  elevations,  acoustic  backscatter,  and  water  velocities  for  the  entire  RARA 
deployment  period  are  shown  in  Figure  23.  The  results  show  that  water  elevations  varied  through 
approximately  eight  complete  spring-neap  tidal  cycles  with  maximum  tidal  ranges  during  spring 
tides  between  2-3  meter,  and  smaller  tidal  ranges  during  neap  tides  of  about  1  meter.  Acoustic 
backscatter,  which  reflects  the  volume  of  scattering  material  in  the  water  column,  showed 
significant  variation  (from  about  160-200  dB)  over  both  tidal  and  spring-neap  time  scales.  Water 
velocities  (averaged  through  the  water  column)  were  generally  in  the  range  of  -5  to  15  cm/s  for 
the  north  component,  and  about  half  that  range  for  the  east  component,  while  total  water  speed 
was  generally  in  the  range  of  0  -  20  cm/s.  Water  velocities  also  showed  strong  variability  over 
tidal  and  spring-neap  time  scales. 

Figure  24  shows  a  closer  view  of  water  elevations,  acoustic  backscatter,  and  water  velocities  for 
an  individual  spring-neap  cycle  between  Julian  Days  150-164.  These  data  show  that  peak  current 
speeds  generally  occur  during  the  early  phase  of  the  larger  flood  tide,  except  during  the 
maximum  spring  tides,  when  peak  currents  tend  to  occur  during  the  smaller  ebb  tide.  Figure  25 
shows  the  same  tide  period  with  acoustic  backscatter  plotted  directly  over  the  water  elevation. 
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From  this  it  can  be  seen  that  maximum  backscatter  generally  occurs  at  or  just  after  slack  low 
water.  This  is  consistent  with  general  observations  for  the  bay  that  show  higher  particle  loads 
further  into  the  bay  that  would  be  advected  past  the  RARA  deployment  location  during  low  tides. 

Conditions  for  precipitation,  water  temperature,  DO,  and  optical  backscatter  are  shown  in  Figure 
26.  In  general,  precipitation  during  the  deployment  period  was  minimal,  with  the  only  significant 
rainfall  event  occurring  at  about  Julian  Day  125  with  an  event  total  of  about  9  mm.  Several  small 
events  (~1  mm)  occurred  during  the  subsequent  period  from  Julian  Day  130-160.  These  data 
indicate  that  inputs  from  stormwater  runoff  were  likely  to  be  minimal  with  the  exception  of  the 
single  event  on  day  125.  Water  temperatures  during  the  first  half  of  the  deployment  were 
generally  in  the  range  of  16-18  C.  Temperatures  then  increased  during  the  subsequent  half  of  the 
deployment  ending  in  the  range  of  21-23  C. 

Temperature  variations  associated  with  tidal  and  spring-neap  time  scales  were  also  observed. 
Over  tidal  time-scales,  coolest  temperatures  generally  occurred  at  high  water,  and  warmest 
temperatures  just  after  low  water.  Over  spring-neap  time  scales,  warmest  temperatures  generally 
occurred  a  few  days  after  the  mid-neap  time  period.  DO  levels  during  the  first  half  of  the 
deployment  were  generally  in  the  range  of  7-9  mg/L.  During  the  second  half  of  the  deployment, 
DO  levels  were  generally  lower  in  the  range  of  4-8  mg/L.  A  particularly  low  DO  event 
apparently  occurred  during  the  period  from  Julian  Day  186-204.  It  was  not  clear  if  this  event  was 
truly  related  to  low  DO  or  potentially  sensor  fouling.  The  green  line  in  Figure  26  shows  the 
readings  corrected  on  the  assumption  of  fouling  by  adding  the  offset  value  from  the  large  change 
on  day  186.  Tidal  and  spring-neap  variations  in  DO  were  also  observed,  but  the  range  of 
variability  was  generally  quite  low  (~1  mg/L). 

Optical  backscatter  measurements  were  plagued  by  fouling  problems.  Between  cleaning  periods, 
backscatter  was  observed  to  increase  at  an  accelerating  rate  despite  little  evidence  of  turbidity 
increase.  These  increasing  trends  were  removed  from  the  data  by  fitting  a  baseline  curve  to  the 
low  range  of  the  readings  throughout  the  deployment,  and  then  removing  the  low-frequency 
trend.  Data  after  about  Julian  Day  185  could  not  be  used  due  to  high  levels  of  fouling.  The 
results  shown  in  Figure  26  are  the  corrected  data.  Even  with  these  corrections,  the  data  are 
considered  to  be  of  questionable  quality  and  should  only  be  viewed  in  a  very  qualitative  sense. 
Future  deployments  should  include  OBS  units  with  wipers  to  alleviate  the  fouling  problems. 

Note  also  that  the  design  and  presence  of  the  RARA  array  creates  physical  variations  that  may 
not  always  be  representative  of  site  conditions.  For  example,  the  cells  are  elevated  above  the 
bottom,  and  the  sediment  within  the  cells  is  recessed  below  the  lip  of  the  cell.  These  physical 
variations  may  affect  the  processes  that  control  resuspension  and  deposition.  This  is  one  trade-off 
between  the  more  cost-effective  nature  of  the  RARA  system  and  more  costly  but  realistic  pilot- 
scale  approaches. 
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Figure  23.  Hydrodynamic  conditions  during  the  complete  RARA  deployment  period  including  tidal  elevation  (top),  acoustic  backscatter  (mid), 
and  current  speed  (bottom;  north  green,  east  blue,  overall  black).  Red  rectangles  indicate  the  T-Zero,  T-Mid  and  T-Final  measurement  periods. 
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Julian  Day  2016 

Figure  24.  Hydrodynamic  conditions  during  the  spring-neap  cycle  from  Julian  Day  150-164  including  tidal  elevation  (top),  acoustic  backs cattcr 
(mid),  and  current  speed  (bottom;  north  green,  east  blue,  overall  black).  Red  and  orange  vertical  dashed  lines  indicate  times  of  maximum 
current  speed  that  occur  during  flood  and  ebb  tide  periods,  respectively. 
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Figure  25.  Tidal  elevation  (blue)  and  acoustic  backscatter  (green)  during  the  spring-neap  cycle  from  Julian  Day  150-164. 
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Figure  26.  Cumulative  precipitation  (top)  and  water  quality  conditions  including  water  temperature  (second),  dissolved  oxygen  (third),  and 
optical  backscatter  (bottom)  during  the  KARA  deployment  period.  The  red  rectangles  indicate  the  T-Zero,  T-Mid  and  T -Final  measurement 
periods. 
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Bulk  Sediments 


Bulk  sediment  concentrations  were  analyzed  for  samples  collected  at  T-Zero  from  the  original 
Chollas  Creek  site  sediment,  the  two  treatment  materials,  and  for  samples  collected  at  T-Final 
from  the  untreated  site  sediments  and  the  two  different  treatment  conditions  (Table  6).  Results 
are  presented  below  for  two  different  comparisons.  To  determine  the  influence  of  removing 
localized  sources,  the  T-Zero  and  T-Final  concentrations  in  the  untreated  Chollas  Creek 
sediments  were  compared.  To  determine  the  influence  of  the  two  treatments,  the  untreated  site 
sediment  controls  were  compared  to  the  sediments  treated  with  thin-layer  sand  and  thin-layer 
clean  sediment  at  the  T-Final  condition. 

Comparing  the  T-Zero  and  T-Final  concentrations  of  the  Chollas  Creek  site  sediments  (control), 
the  physical  properties  remained  relatively  consistent  over  the  5-month  period,  with  a  slight 
decrease  in  the  percent  fines.  Contaminant  concentrations  also  remained  relatively  stable, 
although  there  were  some  variations  (Figure  27).  Cadmium  increased  by  over  90%,  although  the 
starting  concentration  at  T-Zero  was  relatively  low  to  begin  with.  Total  Chlordane  concentration 
reduced  by  100%  such  that  it  was  below  detection  limits  at  the  T-Final  sampling  event.  Other 
variations  in  T-Zero  to  T-Final  concentrations  were  in  the  range  of  ±50%  or  less  with  lead,  zinc 
and  Total  PAHs  increasing  and  copper,  mercury  and  Total  PCBs  decreasing  over  the  deployment 
period.  With  the  exception  of  the  large  reduction  in  Total  Chlordane,  these  results  suggest  that 
removing  the  site  sediments  from  influences  at  the  site  did  not  have  a  major  effect  on  the  bulk 
concentrations  of  contaminants  present  in  the  sediments  after  a  period  of  five  months. 

Much  more  dramatic  differences  in  bulk  sediment  concentrations  were  observed  in  the 
comparisons  of  the  untreated  site  sediments  to  the  treatments  (Table  6;  Figure  29  -  Figure  35). 
Comparing  bulk  sediment  concentrations  in  treatments  to  untreated  controls,  we  found 
reductions  in  all  contaminant  levels  with  the  largest  reductions  in  the  sand  treatment,  followed  by 
the  clean  sediment  treatment.  One  exception  to  this  was  Total  DDX  which  was  below  detection 
limit  in  all  sediments  at  T-Zero  but  increased  to  detectable  levels  in  the  clean  sediment  and  sand 
treatments  at  T-Final  (Figure  36).  Excluding  DDX  and  Chlordane  (due  to  non-detects),  bulk 
sediment  contaminant  levels  in  the  sediment  treatment  decreased  by  65%  while  levels  in  the  sand 
treatment  decreased  by  90%  when  averaged  across  contaminants  for  the  T-Final  condition 
(Figure  37).  This  is  only  a  slight  decrease  in  compared  to  the  starting  materials  measured  at  T- 
Zero  which  showed  differences  between  the  treatment  sediment  and  sand  compared  to  controls 
of  75%  and  94%,  respectively. 

To  evaluate  statistical  differences  between  treated  and  untreated  sediment  bulk  sediment 
concentrations,  the  data  were  evaluated  using  a  paired  (by  sampling  event)  T-test  for  each 
contaminant  with  sufficient  data.  The  results  indicated  that  for  the  sediment  treatment,  cadmium, 
copper,  lead,  zinc,  Total  PCB,  and  Total  PAH  showed  a  statistical  difference  associated  with 
treatment  (all  p<0.05).  For  the  sand  treatment,  all  of  the  same  contaminants  also  showed 
statistically  significant  reductions  with  the  exception  of  cadmium.  The  trends  observed  for  other 
contaminants  were  not  statistically  significant. 

Overall,  the  bulk  sediment  results  indicate  limited  reductions  in  concentrations  associated  with 
the  elimination  of  site  specific  conditions,  but  significant  reductions  in  concentrations  associated 
with  the  two  treatments.  Complete  bulk  sediment  chemistry  reports  are  included  in  Appendix  D. 
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Trap  Sediments 

Sediment  trap  bulk  sediment  concentrations  were  analyzed  for  a  composite  sample  created  from 
sediments  collected  from  the  six  sediment  traps  on  the  RARA  array  at  T-Final  (Table  6).  Results 
are  presented  along  with  the  treated  and  untreated  RARA  cell  bulk  sediments  in  Figure  29  - 
Figure  35.  The  purpose  of  the  sediment  trap  samples  in  this  case  was  to  determine  the  nature  of 
ongoing  deposits  on  the  treatment  and  control  sediments  given  that  the  primary  exposure  to 
ongoing  sources  at  Chollas  Creek  had  been  removed.  Comparing  the  sediment  trap 
concentrations  to  the  Chollas  Creek  site  sediments  gives  an  indication  of  how  the  sediments 
might  recover  if  the  sources  at  the  creek  were  controlled.  Comparing  sediment  trap 
concentrations  to  the  sediment  treatment  concentrations  gives  an  indication  of  the  level  of 
resilience  needed  for  the  treatment  given  the  continuing  level  of  contamination  input  even  after 
local  sources  have  been  controlled. 

Deposition  rates  at  the  deployment  site  were  estimated  based  on  the  composite  total  mass 
collected  in  the  six  sediment  traps,  the  combined  surface  area  of  the  traps,  and  the  time  period  of 
the  deployment.  The  total  sediment  dry  weight  mass  collected  in  the  traps  was  2311  g,  the 
combined  surface  area  of  the  six  traps  was  486  cm2,  and  the  deployment  period  was  115  days. 
This  indicates  a  deposition  rate  of  about  15.1  g/cm2/y.  Assuming  a  wet  bulk  density  of  1.76 
g/cm3  (estimated  from  moisture  content  and  assumed  solids  density  of  2.5  g/cm3),  this  indicates  a 
deposition  rate  of  about  8.6  cm/y  or  a  total  deposition  thickness  for  the  deployment  period  of 
about  2.7  cm.  This  rate  is  typical  of  many  coastal  harbor  areas. 

In  general,  the  results  for  the  sediment  traps  show  that  new  sediments  depositing  at  the  array  site 
had  contaminant  concentrations  that  were  generally  lower  than  the  concentrations  in  the  control 
sediments,  with  the  exception  of  Total  DDX  (Table  6;  Figure  38).  Contaminant  concentrations  in 
trap  sediments  were  generally  <30%  of  the  concentration  in  the  untreated  control  sediments,  with 
the  exception  of  Total  PAHs  which  had  similar  concentration  in  the  trap  at  about  75%  of  the 
control  sediment  concentration.  Total  DDX  was  detected  in  the  traps,  but  not  in  the  control 
sediments,  indicating  that  there  may  be  a  localized  source  of  DDX  at  the  RARA  deployment  site 
that  was  not  previously  known.  These  results  generally  support  the  conceptual  design  of  the 
RARA  deployment  which  was  to  evaluate  the  response  of  the  sediments  to  removing  the  local 
sources  of  contamination  from  the  Chollas  Creek. 

Comparison  of  trap  sediment  concentrations  to  treated  sediment  concentrations  indicated  that 
depositing  sediments  generally  had  contaminant  concentrations  that  were  higher  than  the  sand 
treatments,  but  lower  or  comparable  to  the  sediment  treatments  (Figure  39).  Concentrations  of 
copper,  mercury,  zinc  and  Total  PCBs  were  all  higher  in  the  depositing  sediments  captured  in  the 
traps  than  in  the  sand  treated  sediments.  For  the  sediment  treatments,  the  depositing  sediments 
generally  had  lower  concentrations  in  the  range  of  36-83%  of  the  concentration  in  the  treatments 
at  T-Final.  These  results  suggest  that  incoming  sediments  would  exert  some  upward  pressure  on 
the  thin-sand  treatments,  but  would  generally  have  only  a  small  downward  pressure  on  the  thin- 
sediment  treatments.  On  the  thin-sand  treatment,  with  limited  organic  material,  this  might 
exacerbate  uptake  as  the  organisms  preferentially  feed  on  incoming  organic  matter  with 
associated  contaminants. 

For  metals,  one  way  of  examining  the  influence  of  background  conditions  and  mixing  is  to 
normalize  to  iron  content  in  the  sediments.  Correlation  plots  for  metals  and  iron  are  shown  in 
Figure  40  -  Figure  43.  These  plot  all  show  good  correlations  between  metal  and  iron 
concentrations  in  treated  and  untreated  Chollas  Creek  site  sediments.  They  also  indicate  that  the 


Remedy  and  Recontamination  Assessment  Array 
Final  Report 


55 


March  2017 


treatment  material  for  both  sand  and  clean  sediment  fall  closely  along  the  same  relationship.  In 
contrast,  the  sediments  from  the  traps  generally  have  much  lower  metal  concentrations  given  the 
relatively  high  iron  concentration,  and  thus  fall  well  below  the  regression  line.  These  diagrams 
provide  conceptual  insight  into  the  relative  influence  of  the  treatment  of  the  sediments  compared 
to  the  sediment  deposition.  In  general,  the  influence  of  treatment  is  to  move  the  sediment 
characteristics  toward  the  origin  along  the  regression  line,  while  the  influence  of  the  deposition  is 
to  move  the  sediment  characteristics  vertically  downward  (Figure  44).  Using  this  analysis,  we 
can  say  that  the  figures  generally  indicate  trends  that  are  dominated  by  treatment  effects  rather 
than  deposition  effects.  Using  the  starting  and  ending  ratios  of  iron  to  indicate  the  mixing  of 
treatment  and  site  sediments,  we  found  that  the  mixing  rates  in  the  two  treatments  were  very 
comparable  at  about  82%  and  83%  for  the  sediment  treatment  and  sand  treatment,  respectively. 
Complete  sediment  trap  chemistry  reports  are  included  in  Appendix  E. 
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Table  6.  Results  for  bulk  sediment  analysis  ofRARA  samples  collected  at  T-Zero  and  T-Final. 


Sampling  Event 

Treatment 

Fines 

(%> 

TOC  (%) 

Iron 

(mg/kg) 

Cadmium 

(mg/kg) 

Copper 

(mg/kg) 

Lead 

(mg/kg) 

Mercury 

(mg/kg) 

Zinc 

(mg/kg) 

Total 

Detectable 

PCB 

Congeners 

(ug/kg) 

Total 

Detectable 
DDX  (ug/kg) 

Total 

Detectable 

Chlordane 

(ug/kg) 

Total 

Detectable 
PAHs  (ug/kg) 

o 

CD 

M 

Site  Sediment  Control 

73% 

1.8% 

31000 

0.489 

162 

75.3 

3.15 

271 

146.1 

ND 

5.4 

1706.4 

Treatment  Sediment 

32% 

0.5% 

14100 

0.108 

49.7 

23.1 

0.542 

103 

22.0 

ND 

0.3 

397.6 

h- 

Treatment  Sand 

2% 

ND 

1060 

ND 

0.47 

1.27 

0.005 

5.35 

ND 

ND 

ND 

ND 

Site  Sediment  Control  1 

67.9% 

1.60% 

31600 

1.06 

129 

107 

1.37 

372 

113.7 

ND 

ND 

2115.7 

Site  Sediment  Control  2 

67.4% 

1.70% 

32700 

0.834 

165 

110 

1.46 

252 

89.7 

ND 

ND 

2178.0 

"fD 

Sediment  Treatment  1 

29.7% 

0.5% 

16900 

ND 

80.7 

27.7 

0.353 

111 

16.4 

1.0 

ND 

630.1 

C 

i_i_ 

Sediment  Treatment  2 

31.2% 

0.6% 

17300 

ND 

65.5 

38.8 

1.46 

107 

17.3 

1.2 

ND 

606.0 

i 

1- 

Sand  Treatment  1 

11.0% 

0.25% 

6580 

ND 

21.6 

6.45 

0.055 

32.1 

3.3 

0.3 

ND 

311.5 

Sand  Treatment  2 

8.9% 

0.19% 

5800 

ND 

18.3 

5.61 

0.044 

34.2 

1.8 

0.2 

ND 

189.8 

Sediment  Trap 

NA 

2.20% 

33000 

0.271 

31.8 

34.7 

0.367 

47.3 

16.1 

2.5 

ND 

1607.3 
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Figure  27.  Change  in  contaminant  concentrations  over  the  5-month  RARA  deployment  period  relative 
to  the  starting  concentration  at  T-Zero. 
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Figure  28.  Comparison  of  bulk  sediment  cadmium  concentrations  for  controls ,  sediment  treatments , 
and  traps  during  the  KARA  T-Zero  and  T-Final  measurements. 
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Figure  29.  Comparison  of  bulk  sediment  copper  concentrations  for  controls ,  sediment  treatments,  and 
traps  during  the  RARA  T-Zero  and  T-Final  measurements. 
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Figure  30.  Comparison  of  bulk  sediment  lead  concentrations  for  controls ,  sediment  treatments,  and 
traps  during  the  KARA  T-Zero  and  T-Final  measurements. 
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Figure  31.  Comparison  of  bulk  sediment  mercury  concentrations  for  controls,  sediment  treatments, 
and  traps  during  the  RARA  T-Zero  and  T-Final  measurements. 
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Figure  32.  Comparison  of  bulk  sediment  zinc  concentrations  for  controls ,  sediment  treatments ,  and 
traps  during  the  KARA  T-Zero  and  T-Final  measurements. 
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Figure  33.  Comparison  of  bulk  sediment  Total  Chlordane  concentrations  for  controls ,  sediment 
treatments ,  and  traps  during  the  RARA  T-Zero  and  T-Final  measurements. 
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Figure  34.  Comparison  of  bulk  sediment  Total  PCB  concentrations  for  controls ,  sediment  treatments , 
and  traps  during  the  KARA  T-Zero  and  T-Final  measurements. 
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Figure  35.  Comparison  of  bulk  sediment  Total  PAH  concentrations  for  controls ,  sediment  treatments , 
and  traps  during  the  KARA  T-Zero  and  T-Final  measurements. 
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Figure  36.  Comparison  of  bulk  sediment  Total  DDX  concentrations  for  controls ,  sediment  treatments , 
and  traps  during  the  RARA  T-Zero  and  T- Final  measurements. 
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Figure  37.  Bulk  sediment  concentration  reduction  compared  to  untreated  controls  for  the  sediment  and 
sand  thin-layer  treatments. 
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Figure  38.  Ratio  of  the  bulk  sediment  trap  concentration  to  the  concentration  in  the  untreated  control 
sediment  at  T-Final.  Note  that  the  ratio  for  Total  DDX  and  Total  Chlordane  could  not  be  calculated 
because  DDX  was  not  detected  in  the  control  sediments,  and  Chlordane  was  not  detected  in  the  trap 
sediments. 
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Figure  39.  Ratio  of  the  bulk  sediment  trap  concentration  to  the  concentration  in  the  treated  sediments 
at  T-Final. 
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Figure  40.  Regression  plot  for  copper  versus  iron  for  the  treated  and  untreated  Chollas  Creek  site 
sediments  ( blue  diamonds ),  along  with  the  treatment  sediment  (red  diamond ),  treatment  sand  (green 
diamond),  and  sediment  trap  (purple  diamond). 


Figure  41.  Regression  plot  for  mercury  versus  iron  for  the  treated  and  untreated  Chollas  Creek  site 
sediments  (blue  diamonds),  along  with  the  treatment  sediment  (red  diamond),  treatment  sand  (green 
diamond),  and  sediment  trap  (purple  diamond). 
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Figure  42.  Regression  plot  for  mercury  versus  lead  for  the  treated  and  untreated  Chollas  Creek  site 
sediments  ( blue  diamonds ),  along  with  the  treatment  sediment  (red  diamond),  treatment  sand  (green 
diamond),  and  sediment  trap  (purple  diamond). 
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Figure  43.  Regression  plot  for  mercury  versus  zinc  for  the  treated  and  untreated  Chollas  Creek  site 
sediments  (blue  diamonds),  along  with  the  treatment  sediment  (red  diamond),  treatment  sand  (green 
diamond),  and  sediment  trap  (purple  diamond). 
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Figure  44.  Conceptual  diagram  of  the  effects  of  treatment  and  deposition  on  the  metal  concentration  in 
treated  Chollas  Creek  sediments. 
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DGT  Results 


Sediment  porewater  metal  concentrations  measured  with  DGTs  were  analyzed  for  samples 
collected  at  T-Mid  and  T-Final  from  the  untreated  site  sediments  and  the  two  different  treatment 
conditions.  To  determine  the  influence  of  the  two  treatments,  the  untreated  site  sediment  controls 
were  compared  to  the  sediments  treated  with  thin-layer  sand  and  thin-layer  clean  sediment  at 
these  two  time  points  during  the  deployment.  During  analysis  of  the  DGTs,  it  was  noted  that 
sediment  particles  had  found  their  way  into  some  of  the  gels.  Care  was  taken  to  remove  these  to 
the  extent  possible,  but  analytical  results  showed  outliers  that  were  attributed  to  this  issue.  The 
outliers  included  DGTs  from  one  replicate  each  in  the  T-Mid  exposure  of  RARA  sand  treatment 
cell  2,  and  the  sediment  treatment  cell  1.  These  results  were  flagged  and  excluded  from  the 
subsequent  data  analysis  (Table  7).  General  trends  (non-statistical)  and  statistical  differences  are 
described  below. 

DGT  results  are  shown  in  Figure  45  -  Figure  48  for  the  metals  copper,  zinc,  cadmium  and  lead. 
Each  figure  shows  the  comparison  of  blanks,  untreated  Chollas  Creek  site  sediments  (control), 
and  the  thin-sediment  and  thin-sand  treatments  at  the  T-Mid  and  T-Final  exposure  points.  For  all 
metals,  at  both  time  points,  and  for  all  treatments,  concentrations  in  the  cells  were  generally 
higher  than  blanks  with  the  exception  of  the  T-Mid  time  point  for  cadmium  in  the  untreated 
control  and  clean  sediment  treatment.  Averaged  across  the  full  data  set  (Figure  49),  field 
exposure  concentrations  exceeded  blank  concentrations  by  factors  of  47X,  12X,  1.4X  and  11X 
for  copper,  zinc,  cadmium  and  lead,  respectively.  Thus  metals  concentrations  in  DGTs  exposed 
to  field  sediments  were  generally  distinguishable  compared  to  unexposed  samplers  with  the 
exception  of  cadmium  in  some  cases. 

Comparing  the  untreated  sediment  to  the  treatments  at  T-Mid,  we  found  varying  results  by 
treatment  and  by  metal.  For  the  clean  sediment  treatment,  porewater  metal  concentrations  at  T- 
Mid  were  generally  comparable  to  untreated  controls  for  cadmium,  zinc  and  lead,  but  were 
higher  than  controls  for  copper.  For  the  sand  treatment,  metal  concentrations  at  T-Mid  were 
generally  comparable  to  untreated  controls  for  zinc,  but  were  higher  than  controls  for  copper, 
cadmium  and  lead.  Porewater  metal  concentrations  at  T-Final  were  generally  lower  than 
concentrations  at  T-Mid  for  most  metal  except  lead.  For  the  sediment  treatment,  metal 
concentrations  at  T-Final  were  generally  comparable  to  untreated  controls  for  cadmium  and  zinc, 
but  were  higher  than  controls  for  copper  and  lead.  For  the  sand  treatment,  metal  concentrations  at 
T-Final  were  generally  comparable  to  untreated  controls  for  all  metals.  In  general,  porewater 
metal  concentrations  in  all  treatments  and  controls  were  low,  suggesting  limited  metal 
bioavailability. 

To  evaluate  statistical  differences  between  treated  and  untreated  sediment  porewater 
concentrations,  the  data  were  evaluated  using  a  paired  (by  sampling  event)  T-test  for  each 
contaminant  with  sufficient  data.  The  results  indicated  that  for  the  sediment  treatment,  the  only 
metal  that  showed  a  statistical  difference  associated  with  treatment  was  copper  (p=0.02),  and  the 
only  metal  that  showed  a  statistical  difference  associated  with  sand  treatment  was  zinc  (p=0.04). 
The  trends  observed  for  other  metals  were  not  statistically  significant,  although  differences  in 
lead  for  the  sediment  and  copper  for  the  sand  treatment  were  borderline  (p=0.07  in  each  case). 

Overall,  the  DGT  results  indicate  limited  bioavailability  in  all  treated  and  untreated  sediments  for 
both  time  events,  with  the  untreated  sediments  generally  performing  equally  or  better  than  the 
treated  sediments  with  respect  to  reducing  metal  availability.  All  of  the  sediments  also  appeared 
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to  improve  over  time,  with  lower  porewater  metal  concentrations  at  T-Final  compared  to  T-Mid. 
Complete  DGT  chemistry  reports  are  included  in  Appendix  F. 
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Table  7.  Porewater  labile  metal  concentrations  based  on  the  DGT  measurements  at  T-Mid  and  T-Final.  Grey  shaded  cells  indicate  outlier 
samples  that  were  believed  to  have  been  compromised  by  sediment  particles  and  were  not  included  in  the  averages . 


Sample  ID 

Deployment  T-Mid 

Deployment  T-Final 

Porewater 

Copper 

(Mg/L) 

Porewater 
Zinc  (|ig/L) 

Porewater 

Cadmium 

(M-g/L) 

Porewater 

Lead 

( M-g/L) 

Porewater 

Copper 

(M-g/L) 

Porewater 
Zinc  (|ig/L) 

Porewater 

Cadmium 

(Mg/L) 

Porewater 

Lead 

(Mg/L) 

Blank  1 

0.022 

0.185 

0.010 

0.002 

0.014 

0.546 

0.003 

0.012 

Blank  2 

0.016 

0.128 

0.012 

0.002 

0.009 

0.237 

0.002 

0.012 

Control  1 

0.470 

4.329 

0.016 

0.070 

0.163 

1.737 

0.004 

0.047 

Control  1  Dup 

0.393 

5.103 

0.010 

0.068 

0.257 

2.556 

0.010 

0.051 

Control  2 

0.337 

2.635 

0.009 

0.041 

0.242 

2.162 

0.007 

0.079 

Control  2  Dup 

1.243 

4.697 

0.009 

0.025 

0.207 

1.681 

0.006 

0.057 

Sediment  Treatment  1 

13.466 

14.383 

0.011 

0.388 

1.110 

6.871 

0.009 

0.084 

Sediment  Treatment  1  Dup 

1.337 

4.818 

0.003 

0.046 

0.586 

1.609 

0.003 

0.090 

Sediment  Treatment  2 

1.362 

9.125 

0.005 

0.081 

0.548 

2.245 

0.007 

0.101 

Sediment  Treatment  2  Dup 

0.995 

2.234 

0.003 

0.084 

1.197 

4.183 

0.014 

0.227 

Sand  Treatment  1 

0.608 

3.194 

0.020 

0.123 

0.458 

1.661 

0.005 

0.061 

Sand  Treatment  1  Dup 

0.781 

4.139 

0.032 

0.204 

0.578 

1.269 

0.004 

0.084 

Sand  Treatment  2 

1.468 

2.876 

0.010 

0.040 

0.206 

1.365 

0.004 

0.022 

Sand  Treatment  2  Dup 

7.008 

7.718 

0.033 

0.173 

0.223 

1.573 

0.005 

0.020 

Average  Control 

0.611 

4.191 

0.011 

0.051 

0.217 

2.034 

0.007 

0.058 

Average  Sediment  Treatment 

1.231 

5.392 

0.004 

0.070 

0.777 

2.679 

0.008 

0.139 

Average  Sand  Treatment 

0.952 

3.403 

0.020 

0.123 

0.414 

1.432 

0.004 

0.056 
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Figure  45.  Copper  concentrations  in  porewater  for  the  T-Mid  and  T- Final  sampling  events  based  on 
results  from  the  DGT  samplers. 


Figure  46.  Zinc  concentrations  in  porewater  for  the  T-Mid  and  T-Final  sampling  events  based  on 
results  from  the  DGT  samplers. 
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Figure  47.  Cadmium  concentrations  in  porewatcr  for  the  T-Mid  and  T-Final  sampling  events  based  on 
results  from  the  DGT  samplers. 


T-Mid 
■  T-Final 


Blank  Control  Sediment  Treatment  Sand  Treatment 


Figure  48.  Lead  concentrations  in  porewater  for  the  T-Mid  and  T-Final  sampling  events  based  on 
results  from  the  DGT  samplers. 
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Figure  49.  Ratio  of  field  porewater  DGT  concentration  to  blank  concentration  averaged  across  all 
measurements. 
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SP3  Results 

Sediment  porewater  HOC  concentrations  measured  with  SP3  polyethylene  samplers  were 
analyzed  for  samples  collected  at  T-Mid  and  T-Final  from  the  untreated  site  sediments  and  the 
two  different  treatment  conditions  (Table  8).  To  determine  the  influence  of  the  two  treatments, 
the  untreated  site  sediment  controls  were  compared  to  the  sediments  treated  with  thin-layer  sand 
and  thin-layer  clean  sediment  at  these  two  time  points  during  the  deployment.  Although  the 
sampler  deployments  were  reasonably  long  (28  days),  there  is  some  uncertainty  in  the  calculation 
of  porewater  concentrations  due  to  low  elimination  rates  of  PRCs  (see  Appendix  G).  However 
the  qualitative  trends  are  still  expected  to  be  reliable  when  comparing  treated  to  untreated 
sediment  exposures.  General  trends  (non-statistical)  and  statistical  differences  are  described 
below. 

SP3  results  are  shown  in  Figure  50  -  Figure  53  for  HOCs  including  Total  PAH,  Total  PCB,  Total 
DDX,  and  Total  Chlordane.  Each  figure  shows  the  comparison  of  untreated  Chollas  Creek  site 
sediments  (control),  and  the  thin-sediment  and  thin-sand  treatments  at  the  T-Mid  and  T-Final 
exposure  points.  At  T-Mid,  the  thin-sediment  treatment  porewater  concentration  for  Total  PAH 
was  comparable  to  the  untreated  control,  while  the  thin-sand  treatment  was  lower.  In  the  T-Final 
porewater  samples,  the  trend  in  Total  PAH  porewater  concentrations  had  reversed  with  the 
control  and  sediment  treatment  still  comparable,  but  the  thin-sand  treatment  porewater 
concentration  was  higher.  Porewater  Total  PCBs  showed  clear  differences  between  untreated  and 
treated  sediments  with  both  treatments  showing  lower  concentrations  and  the  sand  treatment 
showing  the  most  dramatic  decrease.  These  differences  were  maintained  in  the  T-Final  exposure 
in  which  the  untreated  control  sediment  porewater  Total  PCB  concentration  increased  while  the 
two  treatments  both  decreased. 

Total  DDX  was  not  detected  in  the  porewater  of  any  of  the  treated  or  untreated  sediments  at  T- 
Mid.  However,  at  T-Final,  detectable  levels  of  Total  DDX  were  found  in  both  duplicates  of  the 
untreated  controls  and  one  duplicate  of  the  sediment  treatment,  while  there  was  still  no  DDX 
detected  in  the  sand  treatment  porewater.  Results  for  Total  Chlordane  in  porewater  showed  lower 
concentrations  in  the  treated  sediments  during  T-Mid.  By  T-Final,  Chlordane  was  undetectable  in 
the  porewater  of  all  the  treated  and  untreated  sediments. 

To  evaluate  statistical  differences  between  treated  and  untreated  sediment  porewater 
concentrations,  the  data  were  evaluated  using  a  paired  (by  sampling  event)  T-test  for  each 
contaminant  with  sufficient  data.  The  results  indicated  that  for  both  the  sediment  treatment  and 
the  sand  treatment,  the  only  HOC  that  showed  a  statistical  difference  associated  with  treatment 
was  Total  PCBs  (p=0.04  and  p=0.01,  respectively).  The  trends  observed  for  PAHs  and 
Chlordane  were  not  statistically  significant,  and  the  changes  in  DDX  could  not  be  evaluated  due 
to  non-detects. 

Overall,  the  SP3  results  indicate  differing  responses  over  time  for  HOC  porewater  concentrations. 
Qualitatively,  PAHs  in  porewater  showed  an  increasing  trend  in  the  sand  treatment  suggesting 
potential  movement  of  PAHs  from  the  contaminated  sediment  below  into  the  sand  layer.  PCBs 
and  Chlordane  generally  showed  reductions  associated  with  the  application  of  the  treatments. 
Chlordane  also  showed  reduction  with  time  in  all  sediments  suggesting  attenuation  through 
degradation  or  some  other  process.  Porewater  DDX  indicated  that  concentrations  were  increasing 
with  time  suggesting  a  potential  local  source  because  concentrations  were  increasing  in  the 
control  sediments.  However,  the  only  HOC  that  showed  a  statistical  decrease  with  treatment  was 
Total  PCBs.  Complete  SP3  chemistry  reports  are  included  in  Appendix  G. 
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Table  8.  Porewater  HOC  concentrations  based  on  the  SP3  passive  sampler  measurements  at  T-Mid  and  T-Final 


Sampling  Event 

T-Mid 

T-Final 

Treatment 

Total  PAH 
(ng/L) 

Total  PCB 

(Pg/L) 

Total  DDX 

(Pg/L) 

Total 

Chlordane 

(Pg/L) 

Total  PAH 
(ng/L) 

Total  PCB 

(Pg/L) 

Total  DDX 

(Pg/L) 

Total 

Chlordane 

(Pg/L) 

Control  1 

48 

620 

ND 

300 

53 

1300 

210 

ND 

Control  2 

70 

1200 

ND 

800 

27 

1400 

340 

ND 

Sediment  Treatment  1 

56 

430 

ND 

190 

36 

250 

ND 

ND 

Sediment  Treatment  2 

55 

520 

ND 

210 

78 

310 

60 

ND 

Sand  Treatment  1 

35 

110 

ND 

130 

73 

29 

ND 

ND 

Sand  Treatment  2 

26 

120 

ND 

120 

83 

11 

ND 

ND 
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ure  50.  Total  PAH  concentration  in  porewater  based  on  the  SP3  passive  samplers. 
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Figure  51.  Total  PCB  concentration  in  porewater  based  on  the  SP3  passive  samplers. 
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Figure  52.  Total  DDX  concentration  in  porcwatcr  based  on  the  SP3  passive  samplers. 
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Figure  53.  Total  Chlordane  concentration  in  porewater  based  on  the  SP3  passive  samplers. 
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Bioaccumulation 


Bioaccumulation  in  tissues  of  the  clam  Macoma  nasuta  was  analyzed  for  samples  collected  at  T- 
Mid  and  T-Final  from  the  untreated  site  sediments  and  the  two  different  treatment  conditions.  To 
determine  the  influence  of  the  two  treatments,  the  untreated  site  sediment  controls  were 
compared  to  the  sediments  treated  with  thin-layer  sand  and  thin-layer  clean  sediment  at  these  two 
time  points  during  the  deployment.  General  trends  (non-statistical)  and  statistical  differences  are 
described  below. 

Results  for  bioaccumulation  of  the  metals  copper,  lead,  zinc  and  mercury  are  shown  in  Figure  54 
-  Figure  57.  Cadmium  was  below  detection  limits  in  the  clam  tissues.  Bioaccumulation  of  copper 
was  generally  uniform  across  treated  and  untreated  sediments  at  both  the  T-Mid  and  T-Final 
exposures.  For  lead,  tissue  concentrations  were  comparable  for  the  untreated  controls  and  the 
sediment  treatment,  but  showed  some  decrease  in  the  sand  treatment,  particularly  for  the  T-Final 
exposure.  As  with  copper,  bioaccumulation  of  zinc  was  uniform  across  untreated  and  treated 
sediments,  with  slightly  lower  uptake  in  the  sand  treatment.  Mercury  bioaccumulation  was 
generally  uniform  across  treated  and  untreated  sediments,  but  showed  differences  with  time,  with 
the  T-Final  concentrations  increasing  in  comparison  to  the  T-Mid  exposure. 

Results  for  bioaccumulation  for  Total  PAHs,  Total  PCBs,  Total  DDX  and  Total  Chlordane  are 
shown  in  Figure  58  -  Figure  61.  Bioaccumulation  of  Total  PAHs  was  fairly  uniform  across  the 
untreated  and  treated  sediments  at  T-Mid  with  slightly  lower  concentrations  in  the  treatments.  At 
T-Final,  Total  PAH  concentrations  in  tissues  decreased  by  about  50%  in  all  sediments  and 
showed  slightly  higher  concentrations  in  the  treatments  compared  to  the  controls.  For  Total 
PCBs,  bioaccumulation  was  somewhat  lower  in  the  treatments  compared  to  the  controls  at  T-Mid. 
However,  at  T-Final,  tissue  concentrations  increased  across  all  sediments  with  somewhat  higher 
levels  in  the  treated  sediments  compared  to  the  untreated  controls.  Total  DDX  concentrations 
were  relatively  low  and  uniform  across  all  sediments  at  T-Mid,  with  treatment  sediments  each 
having  non-detects  in  one  of  the  replicate  exposures.  At  T-Final,  tissue  concentrations  increased 
in  the  control  and  sand  treatment  and  showed  higher  variability  between  the  duplicates.  Total 
Chlordane  was  only  detected  in  the  bioaccumulation  exposures  for  the  controls  at  both  T-Mid 
and  T-final,  indicating  a  trend  toward  lower  (undetectable)  levels  in  the  treatments  compared  to 
the  controls.  Chlordane  concentrations  in  controls  appeared  to  decrease  between  T-Mid  and  T- 
Final  as  well. 

To  evaluate  statistical  differences  between  treated  and  untreated  tissue  concentrations,  the  data 
were  evaluated  using  a  paired  (by  sampling  event)  T-test  for  each  contaminant  with  sufficient 
data.  The  results  indicated  that  for  the  sediment  treatment,  no  contaminants  showed  a  statistically 
significant  reduction  (Total  Chlordane  had  insufficient  data).  For  the  sand  treatment,  the  only 
contaminant  that  showed  a  statistically  significant  reduction  was  zinc  (p=0.04;  cadmium  and 
Total  Chlordane  had  insufficient  data).  The  trends  observed  for  other  contaminants  were  not 
statistically  significant. 

Overall,  bioaccumulation  results  showed  only  limited  effectiveness  of  the  sediment  treatments 
relative  to  controls.  Lead  and  Total  Chlordane  showed  some  indication  of  reduced 
bioaccumulation  in  treatment  sediments.  Other  contaminants  generally  did  not  show  clear 
patterns  that  would  indicate  reduced  bioavailability  related  to  the  treatments.  Mercury,  Total 
PCBs  and  Total  DDX  all  showed  increases  between  T-Mid  and  T-Final  that  suggest  either  source 
effects  or  increases  in  bioavailability  with  time.  PAHs  showed  decreasing  bioavailability  with 
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time  indicating  attenuation  or  reduction  in  bioavailability.  Complete  tissue  chemistry  reports  are 
included  in  Appendix  H. 
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Table  9.  Tissue  concentrations  based  on  the  clam  exposures  at  T-Mid  and  T-Final. 


Treatment 

T-Mid 

Cadmium 

(mg/kg) 

Copper 

(mg/kg) 

Lead 

(mg/kg) 

Zinc 

(mg/kg) 

Mercury 

(mg/kg) 

Sum  PAHs 

(Pg/kg) 

Sum  PAHs 

lipid 

normalized 
(pg/kg  lipid) 

Sum  PCBs 

(pg/kg) 

Sum  PCBs 

lipid 

normalized 
(pg/kg  lipid) 

Sum  DDX 

(Pg/kg) 

Sum  DDX 

lipid 

normalized 
(pg/kg  lipid) 

Sum 

Chlordane 

(Pg/kg) 

Sum 

Chlordane 

lipid 

normalized 
(pg/kg  lipid) 

Control  1 

0.049 

8.82 

1.21 

21.5 

0.030 

450 

90840 

7.38 

1491 

0.78 

157 

0.58 

118 

Control  2 

0.044 

7.09 

1.01 

19.6 

0.026 

485 

99831 

7.44 

1530 

0.82 

168 

1.89 

388 

Sediment  Treatment  1 

0.042 

8.4 

0.98 

20.2 

0.030 

465 

86785 

8.20 

1530 

ND 

ND 

ND 

ND 

Sediment  Treatment  2 

0.043 

7.33 

0.73 

21.1 

0.030 

412 

84628 

3.66 

752 

1.33 

273 

ND 

ND 

Sand  Treatment  1 

ND 

7.87 

0.50 

19.0 

0.025 

407 

109582 

2.71 

729 

ND 

ND 

ND 

ND 

Sand  Treatment  2 

0.039 

9.71 

0.87 

18.5 

0.036 

266 

49822 

5.12 

960 

0.89 

166 

ND 

ND 

T-Final 

Control  1 

ND 

8.28 

0.81 

24.6 

0.034 

154 

34262 

10.28 

2284 

1.30 

289 

ND 

ND 

Control  2 

ND 

7.09 

1.00 

21.7 

0.037 

202 

35449 

15.33 

2689 

3.98 

699 

0.51 

90 

Sediment  Treatment  1 

ND 

9.19 

1.02 

18.7 

0.032 

163 

45139 

12.77 

3546 

1.10 

307 

ND 

ND 

Sediment  Treatment  2 

ND 

6.88 

0.93 

21.7 

0.041 

202 

46963 

11.09 

2579 

1.14 

266 

ND 

ND 

Sand  Treatment  1 

ND 

8.56 

0.61 

18.8 

0.041 

227 

58210 

17.31 

4438 

5.63 

1445 

ND 

ND 

Sand  Treatment  2 

ND 

7.63 

0.58 

16.9 

0.035 

206 

47979 

14.54 

3381 

1.04 

242 

ND 

ND 
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Figure  54.  Copper  concentrations  in  the  clam  Macoma  nasuta  exposed  to  treated  and  untreated  KARA 
sediment  cells  from  the  T-Mid  and  T-Final  exposure  periods. 
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Figure  55.  Lead  concentrations  in  the  clam  Macoma  nasuta  exposed  to  treated  and  untreated  RARA 
sediment  cells  from  the  T-Mid  and  T-Final  exposure  periods. 
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Figure  56.  Zinc  concentrations  in  the  clam  Macoma  nasuta  exposed  to  treated  and  untreated  RARA 
sediment  cells  from  the  T-Mid  and  T-Final  exposure  periods. 
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Figure  57.  Mercury  concentrations  in  the  clam  Macoma  nasuta  exposed  to  treated  and  untreated 
RARA  sediment  cells  from  the  T-Mid  and  T-Final  exposure  periods. 
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Figure  58.  Lipid-normalized  Total  PAH  concentrations  in  the  clam  Macoma  nasuta  exposed  to  treated 
and  untreated  KARA  sediment  cells  from  the  T-Mid  and  T -Final  exposure  periods. 
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Figure  59.  Lipid-normalized  Total  PCB  concentrations  in  the  clam  Macoma  nasuta  exposed  to  treated 
and  untreated  KARA  sediment  cells  from  the  T-Mid  and  T -Final  exposure  periods. 
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Figure  60.  Lipid-normalized  Total  DDX  concentrations  in  the  clam  Macoma  nasuta  exposed  to  treated 
and  untreated  KARA  sediment  cells  from  the  T-Mid  and  T -Final  exposure  periods. 
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Figure  61.  Lipid-normalized  Total  Chlordane  concentrations  in  the  clam  Macoma  nasuta  exposed  to 
treated  and  untreated  KARA  sediment  cells  from  the  T-Mid  and  T -Final  exposure  periods. 
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Benthic  Community 


Benthic  community  analyses  were  conducted  for  the  original  site  sediments  from  Chollas  Creek 
(T-Zero),  and  for  the  T-Final  RARA  event  for  the  site  sediment  control,  clean  sediment  treatment 
and  sand  treatment  cells  (Table  10).  Eleven  biological  indices  commonly  used  to  assess  benthic 
community  health  were  used  to  evaluate  the  data.  Results  are  presented  below  for  two  different 
comparisons.  To  determine  the  influence  of  removing  localized  sources,  the  T-Zero  and  T-Final 
concentrations  in  the  untreated  Chollas  Creek  sediments  were  compared.  To  determine  the 
influence  of  the  two  treatments,  the  untreated  site  sediment  controls  were  compared  to  the 
sediments  treated  with  thin-layer  sand  and  thin-layer  clean  sediment.  Only  general  trends  are 
described  as  there  was  insufficient  replication  for  statistical  comparisons. 

Results  for  the  metrics  are  shown  in  Figure  62  -  Figure  70.  In  these  figures,  the  comparison 
between  the  T-Zero  and  T-Final  untreated  Chollas  Creek  site  sediment  can  be  seen  in  the  first 
two  bars  of  each  figure.  This  comparison  indicates  the  change  associated  with  removing  the 
sediments  from  the  sources  and  physical  disturbances  associated  with  the  Chollas  Creek  site  to 
an  area  of  the  bay  with  no  significant  sources  or  disturbance  for  a  period  of  5  months.  Total 
abundance  was  reduced,  but  virtually  every  other  metric  of  benthic  health  (except  the  IBI) 
improved  in  association  with  moving  the  exposure  to  the  undisturbed  location.  For  example, 
metrics  for  richness,  diversity,  dominance,  and  evenness  all  improved.  These  improvements  led 
to  shifts  in  broader  index  scores  including  the  BRI  shifting  from  Low  Disturbance  to  Reference, 
the  RBI  shifting  from  Moderate  Disturbance  to  Reference,  and  the  Integrated  Category  Score 
shifting  from  Moderate  Disturbance  to  Low  Disturbance.  While  there  were  insufficient  data  in 
the  design  to  determine  statistical  differences,  all  of  the  differences  are  based  on  composited 
replicate  samples  and  not  single  grabs.  These  results  suggest  conditions  at  the  Chollas  Creek  site, 
rather  than  conditions  inherent  to  the  sediments  themselves,  are  contributing  to  the  moderate 
levels  of  benthic  degradation,  and  that  by  minimizing  source  exposure  and  physical  disturbance, 
the  benthic  community  rapidly  improves. 

In  Figure  62  -  Figure  70,  the  comparison  between  the  untreated  and  treated  Chollas  Creek  site 
sediments  can  be  seen  by  looking  at  the  first  (T-Zero  untreated)  and  second  bars  (T-Final 
untreated)  relative  to  the  third  (T-Final  sediment  treatment)  and  fourth  (T-Final  sand  treatment) 
bars  in  each  of  the  figures.  Comparing  the  T-Zero  untreated  Chollas  Creek  site  sediment  to  the 
T-Final  treated  sediments,  we  found  broad  improvements  in  metrics.  For  example,  metrics  for 
richness,  diversity,  dominance,  and  evenness  all  improved  in  both  treatments  compared  to  the 
untreated  sediments.  These  improvements  generally  led  to  shifts  in  broader  index  scores.  These 
improving  trends  were  stronger  for  the  sediment  treatment  compared  to  the  sand  treatment.  For 
the  sediment  treatment,  the  BRI  improved  from  Low  Disturbance  to  Reference,  the  IBI  improved 
from  Low  Disturbance  to  Reference,  the  RBI  improved  from  Moderate  Disturbance  to  Reference, 
and  the  Integrated  Category  Score  improved  from  Moderate  Disturbance  to  Reference.  For  the 
sand  treatment,  the  BRI  score  improved  but  did  not  change  category,  the  IBI  was  unchanged,  the 
RBI  improved  from  Moderate  Disturbance  to  Reference,  and  the  Integrated  Category  Score 
improved  from  Moderate  Disturbance  to  Low  Disturbance.  Comparing  the  T-Final  untreated 
Chollas  Creek  site  sediment  to  the  T-Final  treated  sediments,  there  were  slight  improvements  in 
metrics  for  the  sediment  treatment,  and  minimal  differences  with  the  sand  treatment.  These 
results  suggest  that,  from  a  benthic  community  health  perspective,  improved  conditions  result 
from  treatment  with  thin  layers  of  clean  sediment  and  sand,  with  the  largest  improvement 
associated  with  the  clean  sediment  treatment.  However,  because  the  sediment  treatments  were 
only  evaluated  at  the  remote  location,  it  is  not  known  how  the  treatments  would  perform  under 
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conditions  of  ongoing  sources  and  physical  disturbance  at  the  site.  This  was  only  a  limitation  of 
the  resources  available  for  the  study,  and  not  a  limitation  of  the  RARA  system  which  could 
clearly  be  used  to  evaluate  that  question  as  well.  Complete  benthic  community  analyses  reports 
are  included  in  Appendix  I. 
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Table  10.  Benthic  community  analysis  metrics  for  the  original  Chollas  Creek  site  sediment  and  the  T -Final  results  for  the  untreated  site 
sediment  controls  and  the  two  treatments. 


Treatment 

Abundance 

Richness 

Shannon 

Div 

Schwartz 

Dorn 

Pielou 

Even 

BRI 

IBI  Cat 
Score 

RBI 

Int  Cat 
Scores 

Original  Site  Sediment 

571 

34 

1.81 

3.0 

0.51 

44.0 

2 

0.10 

3 

Site  Sediment  Control 

407 

55 

2.82 

9.0 

0.70 

39.4 

2 

0.42 

2 

Clean  Sediment  Treatment 

415 

65 

2.78 

10.6 

0.66 

38.9 

1 

0.51 

1 

Sand  Treatment 

417 

56 

2.39 

9.1 

0.59 

41.4 

2 

0.50 

2 
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Figure  62.  Total  abundance  for  the  original  Chollas  Creek  site  sediment ,  and  the  control  and  treatment 
sediment  cells  in  the  RARA  array  assessed  at  the  end  if  the  deployment  period. 
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Figure  63.  Taxa  richness  for  the  original  Chollas  Creek  site  sediment ,  and  the  control  and  treatment 
sediment  cells  in  the  RARA  array  assessed  at  the  end  if  the  deployment  period. 
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Figure  64.  Shannon-Wiener  Diversity  Index  for  the  original  Chollas  Creek  site  sediment,  and  the 
control  and  treatment  sediment  cells  in  the  RARA  array  assessed  at  the  end  if  the  deployment  period. 
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Figure  65.  Schwartz  Dominance  Index  for  the  original  Chollas  Creek  site  sediment,  and  the  control 
and  treatment  sediment  cells  in  the  RARA  array  assessed  at  the  end  if  the  deployment  period. 
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Figure  66.  Pielou  Evenness  for  the  original  Chollas  Creek  site  sediment,  and  the  control  and  treatment 
sediment  cells  in  the  RARA  array  assessed  at  the  end  if  the  deployment  period. 
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Figure  67.  BRI  scores  for  the  original  Chollas  Creek  site  sediment,  and  the  control  and  treatment 
sediment  cells  in  the  RARA  array  assessed  at  the  end  if  the  deployment  period. 
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Figure  68.  IBI  category  scores  for  the  original  Chollas  Creek  site  sediment,  and  the  control  and 
treatment  sediment  cells  in  the  RARA  array  assessed  at  the  end  if  the  deployment  period. 
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Figure  69.  RBI  scores  for  the  original  Chollas  Creek  site  sediment,  and  the  control  and  treatment 
sediment  cells  in  the  RARA  array  assessed  at  the  end  if  the  deployment  period. 
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Figure  70.  Integrated  category  scores  for  the  original  Chollas  Creek  site  sediment ,  and  the  control  and 
treatment  sediment  cells  in  the  RARA  array  assessed  at  the  end  if  the  deployment  period. 
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6.  Conclusions  and  Implications  for  Future  Research 

Conclusions  and  implications  for  future  research  based  on  the  proof-of-concept  RARA 
development  and  testing  are  summarized  below  with  respect  to  design  and  performance  of  the 
system,  performance  of  the  treatments,  and  potential  for  future  development  and  applications. 

6.1  RARA  System  Development  and  Capabilities 

The  RARA  system  was  successfully  designed  and  constructed  based  on  the  goal  of  providing  an 
integrated  technology  for  assessing  the  effectiveness  of  different  sediment  remedies  when 
subjected  to  varying  pressures  from  site  conditions  and  recontamination  loadings.  The  system 
design  balances  requirements  for  multiple  treatments,  controls  and  replication  with  the 
constraints  of  size,  weight,  deployability  and  cost.  The  RARA  array  allows  remedies  to  be  tested 
in  situ  and  on-site  while  reducing  costs  that  would  be  associated  with  costly  pilot-scale  studies. 
The  system  incorporates  standard  cylindrical  sediment  traps  around  the  perimeter  of  the  array 
that  provide  adequate  capture  area  to  collect  incoming  depositional  sediments.  The  prototype 
system  also  incorporated  an  ADCP,  OBS  and  temperature/dissolved  oxygen  sensor  to  monitor 
conditions  during  the  deployment.  The  system  design  allows  for  a  range  of  measurement 
endpoint  capabilities  to  provide  the  basis  for  the  assessment  or  remedy  effectiveness  and 
recontamination  including: 


•  Surface  Sediment  Chemistry  -  As  an  overall  means  of  comparing  treatments  and 
assessing  recontamination 

•  Sediment  Trap  Material  Chemistry  -  To  provide  assessment  of  incoming  particle 
contaminant  loading 

•  Porewater  Passive  Sampler  Chemistry  -  To  compare  potential  differences  in 
bioavailability  across  treatments  and  assess  changes  associated  with  recontamination 

•  Bioaccumulation  -  To  compare  direct  differences  in  biouptake  across  treatments  and 
assess  changes  associated  with  recontamination 

•  Toxicity  -  To  compare  direct  differences  in  toxic  response  across  treatments  and  assess 
changes  associated  with  recontamination 

•  Benthic  Infauna  -  To  assess  changes  in  habitat  quality  associated  with  treatments  and 
recontamination  fluxes 

•  Sediment  Tracers  -  To  define  baseline  sediment  and  treatment  interfaces  and 
qualitatively  assess  vertical  mixing  over  time 


All  of  these  methods  (and  more)  can  be  accommodated  by  the  array  design.  A  subset  of  these 
methods  were  demonstrated  during  the  proof-of-concept  deployment. 

Pier-side  testing  and  the  proof-of-concept  deployment  provided  the  basis  for  development  and 
refinement  of  the  RARA  methodology.  The  RARA  operational  protocol  provides  a  step-by-step 
basis  for  the  procedures  to  be  used  in  the  field.  The  key  elements  of  the  protocol  include: 
preparation  and  mobilization;  site  sediment  collection;  treatment  application;  RARA  deployment; 
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sampling  events;  and  demobilization.  These  protocols  were  defined  in  detail  and  successfully 
demonstrated  during  the  proof-of-concept  deployment. 

6.2  Sediment  Treatment  Performance  in  the  KARA  System 

As  part  of  the  proof-of-concept  deployment,  we  used  the  RARA  system  to  evaluate  two  aspects 
of  remedy  and  recontamination  performance  for  the  untreated  and  treated  Chollas  Creek  site 
sediments.  Performance  of  two  sediment  treatments  including  a  thin-layer  clean  sand  treatment 
and  a  thin-layer  clean  sediment  treatment  was  evaluated  relative  to  untreated  Chollas  Creek  site 
sediment.  The  deployment  was  also  used  to  evaluate  the  concept  of  source  influence  on  the 
remedies  by  removing  the  known  source  inputs  at  Chollas  Creek  by  moving  the  RARA  array  to 
an  area  without  significant  ongoing  sources. 

6.2.1  Effects  of  Removing  Site  Associated  Stressors 

To  determine  the  influence  of  removing  localized  sources,  the  T-Zero  and  T-Final  concentrations 
in  the  untreated  Chollas  Creek  sediments  were  compared.  Comparing  the  T-Zero  and  T-Final 
concentrations  of  the  untreated  Chollas  Creek  site  sediments,  both  the  physical  and  chemical 
properties  of  the  bulk  sediment  remained  relatively  consistent  over  the  5-month  period.  Sediment 
traps  showed  moderate  deposition  rates  and  contaminant  concentrations  that  were  generally 
lower  than  the  concentrations  in  the  untreated  sediments,  confirming  the  effective  removal  of 
recontamination  from  site  sources.  Porewater  trends  in  the  untreated  sediments  between  T-Mid 
and  T-Final  were  mixed,  with  most  metals,  Total  PAHs  and  Total  Chlordane  showing  downward 
trends,  while  Total  PCBs  and  Total  DDXs  showed  increases.  Over  the  same  time  period, 
bioaccumulation  of  metals  generally  remained  unchanged,  Total  PAHs  and  Total  Chlordane 
showing  decreasing  uptake,  and  PCBs  and  DDXs  showed  increasing  uptake.  Benthic  community 
health  compared  between  T-Zero  and  T-Final  in  the  untreated  sediments  showed  that  total 
abundance  was  reduced,  but  virtually  every  other  metric  of  benthic  health  improved  in 
association  with  moving  the  exposure  to  the  undisturbed  location.  Based  on  these  findings,  we 
concluded  that: 

Overall,  these  results  support  the  conclusion  that  removing  the  impacts  of  the  creek  sources  and 
physical  disturbance  that  are  present  at  the  Chollas  Creek  site  resulted  in  some  minor  changes  in 
sediment  chemistry  and  bioavailability,  but  also  resulted  in  some  clear  improvements  in  benthic 
community  health.  Because  the  chemical  changes  appear  to  be  relatively  minor,  we  suspect  that 
the  changes  in  benthic  community  health  may  results  primarily  from  the  removal  of  the  physical 
disturbances  that  are  known  to  occur  at  the  Chollas  Creek  site  primarily  due  to  ship  movements 
and  associates  propeller  wash.  We  conclude  that  the  deployment  demonstrated  the  utility  of  the 
RARA  system  to  assess  changes  in  source  pressure  and  site  conditions  on  the  response  of  site 
sediments  with  potential  practical  applications  to  impairment  assessment,  source  control,  and  the 
performance  of  monitored  natural  recovery  remedies. 

6.2.2  Effects  of  the  Applied  Treatments 

To  determine  the  influence  of  the  two  treatments,  the  untreated  site  sediment  controls  were 
compared  to  the  sediments  treated  with  thin-layer  sand  and  thin-layer  clean  sediment  at  the  T- 
Zero,  T-Mid  and  T-Final  conditions  (depending  on  the  measurement  endpoint).  Lines  of 
evidence  are  summarized  in  Table  11. 

Comparing  bulk  sediment  concentrations  in  treatments  to  untreated  controls,  we  found 
reductions  in  a  broad  range  of  contaminant  levels  with  the  largest  magnitude  of  reductions  in  the 
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sand  treatment,  followed  by  the  clean  sediment  treatment.  Changes  in  bulk  sediment 
concentrations  appeared  to  be  driven  primarily  by  the  treatment  application  as  opposed  to  new 
deposition  as  indicated  by  the  sediment  traps.  Comparison  of  trap  sediment  concentrations  to 
treated  sediment  concentrations  indicated  that  depositing  sediments  generally  had  contaminant 
concentrations  that  were  higher  than  the  sand  treatments,  but  lower  or  comparable  to  the 
sediment  treatments.  These  results  suggest  that  incoming  sediments  would  exert  some  upward 
pressure  on  the  thin-sand  treatments,  but  would  generally  have  only  a  small  downward  pressure 
on  the  thin-sediment  treatments.  Sediment  porewater  concentrations  measured  in  both  treatments 
were  generally  comparable  to  untreated  controls  for  metals  and  Total  PAHs,  while  showing 
reductions  in  Total  PCBs.  Bioaccumulation  results  indicated  that  bioavailability  in  the  sediment 
treatments  was  comparable  to  the  untreated  sediments  for  all  contaminants  with  the  exception  of 
zinc  which  was  slightly  reduced  in  the  sand  treatment.  The  bioaccumulation  measurements 
generally  indicate  minimal  effects  of  the  treatments  with  respect  to  reduction  in  bioavailability. 
Comparing  the  T-Zero  untreated  Chollas  Creek  site  sediment  to  the  T-Final  treated  sediments, 
we  found  broad  improvements  in  benthic  community  metrics.  These  improving  trends  were 
stronger  for  the  sediment  treatment  compared  to  the  sand  treatment. 

Overall,  the  treatment  results  support  the  conclusion  that  both  the  clean  sediment  and  sand 
treatments  were  effective  in  reducing  bulk  sediment  concentrations  when  compared  to  untreated 
sediments.  However,  more  direct  measures  of  bioavailability  including  porewater  and 
bioaccumulation  indicated  minimal  improvement  for  both  treatments  compared  to  untreated 
controls.  In  contrast,  direct  measurements  of  benthic  community  health  showed  broad 
improvements  especially  in  the  clean  sediment  treatments.  We  conclude  that  the  deployment 
demonstrated  the  utility  of  the  RARA  system  to  assess  changes  associated  with  sediment 
treatments  using  multiple  lines  of  evidence,  and  that  the  system  is  effective  in  determining  the 
relative  performance  of  different  sediment  treatments  relative  to  untreated  controls. 

6.3  Future  Research  and  Applications 

The  RARA  system  was  successfully  designed  and  constructed  based  on  the  goal  of  providing  an 
integrated  technology  for  assessing  the  effectiveness  of  different  sediment  remedies  when 
subjected  to  varying  pressures  from  site  conditions  and  recontamination  loadings.  The  system 
design  balances  requirements  for  multiple  treatments,  controls  and  replication  with  the 
constraints  of  size,  weight,  deployability  and  cost.  The  RARA  array  allows  remedies  to  be  tested 
in  situ  and  on-site  while  reducing  costs  that  would  be  associated  with  costly  pilot-scale  studies. 
The  method  incorporates  a  broad  range  of  measurement  endpoints  including  surface  sediment 
chemistry,  sediment  trap  depositional  mass  and  chemistry,  porewater  passive  sampler  chemistry, 
bioaccumulation,  toxicity,  benthic  infauna,  and  sediment  tracers.  The  system  is  well-suited  to 
assess  a  range  of  remedies  including  thin  caps,  amendments,  geofabrics,  and  natural  recovery. 
Overall,  the  RARA  system  represents  a  new  paradigm  in  cost-effective,  realistic  remedy 
performance  assessment  that  was  previously  unattainable. 

A  key  aspect  for  future  applications  of  the  RARA  system  is  the  potential  for  order-of-magnitude 
cost  savings  compared  to  more  complex  and  expensive  pilot  scale  treatability  studies.  Pilot  scale 
studies  at  multiple  DoD  sites  including  Puget  Sound  Naval  Shipyard,  Pearl  Harbor,  and  Hunters 
Point  all  indicate  costs  in  excess  of  $1M  compared  to  RARA  costs  which  are  much  closer  to 
$100K  for  a  comparable  assessment.  Pilot  studies  continue  to  have  advantages  in  both  the  degree 
of  realism,  accounting  for  scale  effects,  and  incorporating  aspects  of  installation  and  monitoring 
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that  may  be  important.  However,  for  many  sites  the  costs  associated  with  pilot  studies  may  be 
prohibitive,  the  additional  information  to  be  gained  may  not  be  critical,  or  the  fundamental 
questions  about  the  potential  of  the  remedy  may  need  to  be  addressed  before  undertaking  a  pilot 
study.  In  these  scenarios,  future  research  and  applications  with  the  RARA  system  have  the 
potential  to  significantly  reduce  cost  and  complexity  while  still  providing  much  more  realistic 
and  defensible  data  than  can  be  obtained  from  laboratory  treatability  studies.  To  achieve  this, 
future  applications  should  consider  optimization  of  the  system  and  field  design  to  achieve  a 
higher  degree  of  statistical  power  while  balancing  this  against  costs.  We  envision  this  could  be 
achieved  by  replicating  the  array  (so  the  system  is  still  physically  manageable)  and  deploying 
multiple  units.  Using  multiple  units  would  allow  the  study  design  to  be  scaled  up  and  down 
based  on  site-specific  requirements. 

The  RARA  system  has  clear  future  applications  for  DoD  sediments  in  the  RI/FS  process.  The 
primary  application  should  be  in  reducing  uncertainties  associated  with  remedy  selection  for  site- 
specific  conditions.  While  there  is  a  broad  range  of  guidance  on  remedy  selection  for  sediments, 
understanding  of  how  these  remedies  will  perform  under  site  specific  conditions  is  still  a  very 
challenging  area  of  research  and  practice.  Future  applications  of  the  RARA  system  can  provide  a 
cost-effective  means  of  providing  site-specific  and  remedy-specific  empirical  data  to  reduce  this 
uncertainty  and  thus  improve  the  likelihood  of  remedy  success.  This  has  major  implications  for 
cost  avoidance  associated  with  overly  conservative  assumptions  during  remedy  selection,  and 
potential  remedy  failures  due  to  inadequate  consideration  of  site-specific  conditions. 

Another  aspect  of  future  demonstrations  and  applications  should  focus  on  the  assessment  of 
recontamination.  The  RARA  system  provides  a  methodology  that  could  be  standardized  for 
assessment  of  recontamination  potential  at  specific  targeted  points  of  interest.  Because  the 
system  incorporates  pre-characterized  sediments  that  can  be  deployed  and  retrieved  relatively 
easily,  monitoring  of  changes  associated  with  ongoing  sources  is  greatly  enhanced.  This  is  also 
supported  by  the  onboard  instrumentation  that  provides  documentation  of  conditions  and 
potential  discharge  and  disturbance  events.  One  future  improvement  from  this  perspective  would 
be  to  incorporate  monitoring  instrumentation  that  is  better  designed  for  long  deployments  and 
fouling  conditions. 

Thus,  important  next  steps  for  the  RARA  technology  include  optimization  of  the  array  and 
associated  instrumentation,  development  of  hardware  and  methodologies  to  support  the 
deployment  of  multiple  systems,  broader  demonstration  at  DoD  contaminated  sediment  sites 
under  a  range  of  conditions,  and  transition  into  application  with  standard  processes  including 
RI/FS  and  TMDL. 
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Table  11.  Summary  of  lines  of  evidence  from  the  RARA  proof-of-concept  deployment  comparing  treated  sediments  to  untreated  controls. 
Chemistry  lines  of  evidence  are  based  on  statistical  comparisons ,  while  benthic  community  classifications  are  qualitative  due  to  limited  data. 
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Appendix  A.  Benthic  Community  Analyses  Standard  Operating  Procedure 
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Table  1,  Acronyms  and  Abbreviations 


BMI 

Benthic  Macroinvertebrate 

CEO 

Chief  Executive  Officer 

ERA 

United  States  Environmental  Protection  Agency 

DQO 

Da  ta  Qu  a  I  ity  0  b j  ecti  v  e 

E  to  Analysts 

EcoAna  lysts,  Inc, 

LIMS 

Laboratory  Information  Management  System 

MOO 

Measurement  Quality  Objective 

QA 

Quality  Assurance 

QAPP 

Quality  Assurance  Project  Plan 

QA/QC 

Qua  1  ity  As  s  u  ra  n  c  e/ Qu  a  I  ity  Cont  r  ol 

OC 

Quality  Control 

SOP 

Standard  Operating  Procedure 

US  EPA 

United  States  Environmental  Protection  Agency 
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DOCUMENT  CONTROL 

This  document  has  been  prepared  according  to  the  United  States  Environmental  Protection 
Agency  publication,  EPA  Requirements  for  Quality  Assurance  Project  Plans  (EPA  GA/R5,  March 
2001)*  This  QAPP  will  be  reviewed  annually  and  updated  as  needed.  Updated  versions  of  this 
QAPP  will  bear  a  new  (x  +  1)  revision  number. 


GROUP  A:  PROJECT  MANAGEMENT 


A3,  DISTRIBUTION  LIST 

Each  person  listed  on  the  Approval  Signature  Page  and  each  person  listed  in  Table  2  or  his/her 
successor  will  receive  a  copy  of  the  final  approved  version  of  this  Quality  Assurance  Project 
Plan.  A  copy  will  also  be  made  available  toother  persons  taking  part  in  the  project  and  to  other 
interested  parties. 


Table  2,  QAPP  for  Laboratory  Analysis:  BMI  Distribution  List 


Name 

Title/Affiliation 

Address 

Phone/email 

Gary  T.  Lester 

CEO,  Project 

Manager 

EcoArtalysts,  Inc. 

1420  South  Blaine 

Street,  Suite  14 
Moscow,  ID  83843 

208-882-2588  ext  21 
gl  ester  @  ecoa  na  lysts.com 

Pat  Barrett 

Taxonomy 
Coordinator 
EcoAnalysts,  Inc* 

1420  South  Blaine 
Street,  Suite  14 
Moscow,  ID  83843 

208-882-2588  ext  27 
pbarrett@ecoanalysts.com 

Megan  Payne 

Sorting  Lab  Manager 
EcoAnalysts,  Inc. 

1420  South  Blaine 
Street,  Suite  14 
Moscow,  ID  83843 

208-882-2588  ext  59 
mpay  ne  @  ecoa  na  lysts .  com 

Kaylani  Merrill 

Technical  Business 
Development 
EcoArtalysts,  Inc 

1420  South  Blaine 
Street,  Suite  14 
Moscow,  ID  83843 

208-882-2588  ext  81 
kmerrill@ecoanalysts.com 

A4*  PROJECT/TASK  ORGANIZATION 

The  primary  responsibilities  of  the  principals  are  as  follows: 

Eco Analysts  Project  Manager-Gary  Lester,  CEO 

■  Provides  overall  coordination  of  the  project  and  makes  decisions  regarding  the  proper 
functioning  of  all  aspects  of  the  project;  and 
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■  Makes  assignments  and  delegates  authority  as  needed,  to  other  parts  of  the  project 
organization. 

EcoAnalysts  Laboratory  Managers  -  Patrick  Barrett  and  Megan  Payne 

■  Oversee  analysis  of  benthic  macroinvertebrate  samples;  and 

■  Ensure  the  validity  of  data  for  the  benthic  macroinvertebrate  indicator. 


Table  3.  Principal  Contact  List 


Gary  Lester 

CEO,  Project  Manager 

Eco Analysts,  Inc. 

1420  South  Blaine  Street 

Suite  14 

Moscow,  ID 83843 

Phone:  208-882-2588  ext.  21 

Fax:  208-883-4288 

glester@  ecoa  na  lysts.com 

Patrick  Barrett 

Megan  Payne 

Taxonomy  Coordinator 

Sorting  Lab  Manager 

Eco Analysts,  Inc. 

Eco  Analysts,  Inc. 

1420  South  Blaine  Street 

1420  South  Blaine  Street 

Suite  14 

Suite  14 

Moscow,  ID 83843 

Moscow,  ID  83843 

Phone:  208-882-2588  ext.  27 

Phone:  208-882-2588  ext  59 

Fax:  208-883-4288 

Fax:  208-883-4288 

pba  rrett@  ecoa  na  lysts.com 

mpayn  e@  ecoa  na  lysts.com 

1201  LAB  MBMI  SOP. doc 


a  Analysts,  inc. 


Remedy  and  Recontamination  Assessment  Array 

Final  Report  110 


March  2017 


Standard  Operating  Procedures  (SOP)  for  Laboratory  Analysis:  Marine  Benthic  Macro  invertebrate  Indicator 

Feb  18,  2015 
Page  S  of  19 


Figure  1.  Project  Organization 


A5.  PROBLEM  DEFI NITI O  N/BACKG  RO  U  ND 

This  QAPP  addresses  the  laboratory  operations  and  analyses  for  benthic  macroinvertebrate 
indicator  samples.  This  plan  describes  elements  of  project  management,  data  quality 
objectives,  measurement  and  data  acquisition,  and  information  management  for  processing 
benthic  macroinvertebrate  samples. 


1201  LAB_MBMI_SOP.doc 


Analysts,  inc. 


Remedy  and  Recontamination  Assessment  Array 

Final  Report  111 


March  2017 


Standard  Operating  Procedures  (SOP)  for  Laboratory  Analysis:  Marine  Benthic  Macroinvertebrate  Indicator 

Feb  IS,  2015 
Page  9  of  19 


A6.  PROJECT/TASK  DESCRIPTION 

EcoAnalysts  is  well  equipped  and  staffed  to  conduct  highly  specialized  analyses  related  to  the 
benthic  macroinvertebrate  indicator.  EcoAnalysts  complies  with  all  methods,  procedures,  and 
QA/QC  requirements  as  described  in  required  laboratory  methods  manuals.  Because 
EcoAnalysts  has  only  one  taxonomic  expsrt  per  major  group  (i,e.,  David  Drumm:  Crustacea; 
Brendan  "Chip"  Barrett:  Polychaeta),  taxonomic  identifications  are  externally  QC'd.  Prior  to 
initiation  of  task  orders,  EcoAnalysts'  laboratory  operations  may  be  evaluated  by  EcoAnalysts' 
Taxonomy  Coordinator. 

Benthic  macroinvertebrate  samples  will  be  sorted  and  identified  at  EcoAnalysts'  laboratory  to 
the  lowest  practicable  level  or  level  required.  The  sample  will  first  be  sorted  into  major 
taxonomic  groups,  which  then  will  be  identified  to  the  required  taxonomic  level  and  counted. 
The  sorting  laboratory  manager  and  taxonomy  coordinator  will  oversee,  and  periodically 
review,  the  work  performed  by  sorting  technicians. 

A7,  QUALITY  OBJECTIVES  AND  CRITERIA 

Performance  objectives  as  associated  primarily  with  measurement  error,  are  established 
(following  USE  PA  Guidance  for  Quality  Assurance  Plans  EPA240/R-02/009)  for  analyzing  benthic 
macroinvertebrate  indicator  samples.  The  following  sections  describe  approaches  for 
evaluating  benthic  macroinvertebrate  indicator  sample  analyses. 

A7,i  Sorting  Efficacy  -  Aliquot  Method 

To  ensure  every  sample  meets  a  standard  minimum  level  of  sorting  efficacy,  EcoAnalysts,  Inc. 
re-sorts  at  least  20%  of  the  sorted  material  of  every  sample  that  is  processed  in  the  lab. 

The  resort  is  performed  by  a  specially  trained  and  designated  sorting  quality  control  technician 
(this  will  never  be  the  technician  who  originally  sorted  the  sample). 

The  QC  technician  re-sorts  at  least  20%  of  the  sorted  fraction  of  the  sample  to  check  if  at  least 
90%  (or  percent  established  by  the  client)  of  the  organisms  have  been  removed.  An  estimated 
percent  efficacy  is  calculated  by  dividing  the  number  of  organisms  found  in  the  original  sort  by 
the  total  number  of  organisms  estimated  :o  be  in  the  sorted  material,  based  on  those  found  in 
the  20%  quality  control  re-sorf,  using  the  following  equation: 

Equation  1,  Sorting  Efficacy 


OriginalCount 


*100 


Where: 

OriginalCount  =  the  number  of  organisms  picked  by  the  first  sorter 
QCCount  -  the  number  of  organisms  found  in  the  Quality  Control  sort 
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QCSquares  =  the  number  of  grids  sorted  during  the  QC  process 
QTSquares  =  the  total  number  of  grids  in  the  QC  Caton 

Sorting  efficacy  is  measured  as  the  estimated  percent  of  the  total  organisms  found  during  the 
original  sorting  process.  If  the  estimated  percent  sorting  efficacy  is  90%  or  greater,  the  sample 
passes  the  quality  control  check.  If  the  estimate  is  less  than  90%,  the  sample  is  re-sorted.  When 
this  happens,  the  sample  undergoes  the  quality  control  process  again  until  it  passes  the  90% 
efficacy  requirement.  In  addition  to  calculating  sorting  efficacy,  a  specially  trained  and 
designated  sorting  quality  control  technician,  who  is  never  the  technician  who  originally  sorted 
the  sample,  also  verifies  label  accuracy,  information  capture  on  the  benchsheet,  and  the 
presence/absence  of  non-target  organisms  in  the  taxa  vials. 

A7.2  Taxonomic  Precision  and  Accuracy 

Taxonomic  precision  is  quantified  by  comparing  whole-sample  identifications  completed  by 
independent  taxonomists  or  laboratories.  Accuracy  of  taxonomy  is  qualitatively  evaluated 
through  specification  of  target  hierarchical  levels  (e.g.,  family,  genus,  or  species)  and  the 
specification  of  appropriate  technical  taxonomic  literature  or  other  references  (e.g., 
identification  keys,  voucher  specimens).  To  calculate  taxonomic  precision  for  benthic 
macroinvertebrate  samples,  10  percent  of  the  samples  are  randomly  selected  for  re¬ 
identification  by  an  independent  taxonomist  or  laboratory.  Comparison  of  the  results  of  whole 
sample  re-identifications  provides  a  Percent  Taxonomic  Disagreement  (PTD)  calculated  as: 

Equation  2.  Percent  Taxonomic  Disagreement  (PTD] 


where 

comp^  =  the  number  of  agreements 

N  -  the  total  number  of  individuals  in  the  larger  of  the  two  counts. 

The  lower  the  PTD,  the  more  similar  taxonomic  results  are  and  the  overall  taxonomic  precision 
is  better.  A  Measurement  Quality  Objective  (MQO)  of  <15%  is  recommended  for  taxonomic 
differences.  Individual  samples  exceeding  15%  are  examined  for  taxonomic  areas  of  substantial 
disagreement,  the  reasons  for  disagreement  investigated,  and  corrective  measures  taken 
where  needed. 

Where  re-identification  by  an  independent,  outside  taxonomist  or  laboratory  is  not  practical, 
percent  similarity  will  be  calculated  between  each  identifying  taxonomist.  Percent  similarity  is 
a  measure  of  similarity  between  two  communities  or  two  samples  (Washington  1984).  Values 
range  from  0%  for  samples  with  no  species  in  common,  to  100%  for  samples  that  are  identical. 
It  is  calculated  as  follows: 
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Equation  3,  Percent  Similarity 


K 


PSC  =  1-0.5£|o-6| 


where:  i=1 

a  and  b  =  f or  a  given  species,  the  relative  proportions  of  the  total  samples  A  and  B,  respectively, 
which  that  species  represents, 

A  MQO  of  >85%  is  recommended  for  percent  similarity  of  taxonomic  identification.  If  the  MQO 
is  not  met,  the  reasons  for  the  discrepancies  between  analysts  should  be  discussed.  If  a  major 
discrepancy  is  found  in  how  the  two  analysts  have  been  identifying  organisms,  the  last  batch  of 
samples  counted  by  the  analyst  under  review  may  have  to  be  re-identified. 

Additionally,  percent  similarity  should  be  calculated  for  re-processed  subsamples.  This  provides 
a  quantifiable  measure  of  the  precision  of  subsampling  procedures.  A  MQO  of  >70%  is 
recommended  for  percent  similarity  of  subsamples.  If  a  sample  does  not  meet  this  threshold, 
additional  subsamples  should  be  processed  from  that  sample  until  the  MQO  is  achieved. 

Sample  enumeration  is  another  component  of  taxonomic  precision.  Final  specimen  counts  for 
samples  are  dependent  on  the  taxonomist,  not  the  rough  counts  obtained  during  the  sorting 
activity.  Comparison  of  counts  is  quantified  by  calculation  of  percent  difference  in  enumeration 
(PDE),  calculated  as: 

Equation  4,  Percent  Difference  in  Enumeration 


LcdA  +Lab2 


An  MQO  of  <5%  is  recommended.  Individual  samples  exceeding  5%  are  examined  to  determine 
reasons  for  the  exceedance. 

A73  MQO  Evaluation 

For  samples  exceeding  these  MQOs,  corrective  actions  can  include  defining  the  taxa  for  which 
re  identification  may  be  necessary  (potentially  even  by  a  third  party),  for  which  samples  (even 
outside  of  the  10%  lot  of  QC  samples)  it  is  necessary,  and  where  there  may  be  issues  of 
nomenclatural  or  enumeration  problems. 

Taxonomic  accuracy  is  evaluated  by  having  individual  specimens  representative  of  selected  taxa 
identified  by  recognized  experts.  Samples  will  be  identified  using  the  most  appropriate 
technical  literature  that  is  accepted  by  the  taxonomic  discipline  and  reflects  the  accepted 
nomenclature.  Where  necessary,  the  World  Register  of  Marine  Species  (WoRMS, 
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http://marinespecies.org/)  will  be  used  to  verify  nomenclatural  validity  and  spelling,  A 
reference  collection  will  be  compiled  as  the  samples  are  identified. 


A8.  SPECIAL  TRAINING/CERTIFICATION 

Training  of  EcoAnalysts'  project  staff,  when  needed,  is  done  internally  through  assistance  from 
project  operations  staff.  When  appropriate,  identifications  are  verified  by  taxonomists  certified 
in  the  applicable  area. 


Table  4,  Certifications  By  Taxonomist 


Marne 

Degree 

Dfscfpl  ine 

Years  of 

Relevant 

Experience 

Professional  Registrations  and 
Certifications 

Brendan  "Chip" 
Barrett 

PhD 

MS 

Invertebrate  Zoology 

Marine  Polychaetes 

22 

Southern  California  Association  of 
Marine  Invertebrate  Taxonomists 
(SCAM  1 T)  ,1  nte  rn  at  iona  1 

Pol  yc  ha  etc  logical  Association 

David  Drumm 

PhD 

MS 

Invertebrate  Zoology 

Marine  Crustaceans 

IS 

Southern  California  Association  of 
Marine  Invertebrate  Taxonomists 
(SCAM  IT),  Crustacean  Society, 
Society  of  Systematic  Biologists 

Matt  Hill 

BS 

Invertebrate  Zoology 

General  Invertebrates 

a 

Southern  California  Association  of 
Marine  Invertebrate  Taxonomists 
(SCAM  IT) 

Total  Years  Taxonomy  Experience: 

48 

A9.  DOCUMENTATION  AND  RECORDS 


All  versions  of  the  QAPP  are  retained  by  EcoAnalysts,  Inc,  EcoAnalysts  retains  sorting  bench 
sheets  indefinitely.  Taxonomic  data  are  entered  into  EcoAnalysts'  custom  Laboratory 
Information  Management  System  ( LI  MS )  by  taxonomists  during  the  identification  process. 
Sample  data  are  retained  by  EcoAnalysts  indefinitely  following  completion  of  the  project. 


GROUP  B:  DATA  GENERATION  AND  ACQUISITION 


Bl*  SAMPLING  DESIGN 


The  protocols  for  establishing  sample  and  study  design  associated  with  different  indicators  are 
described  in  the  benthic  macroinvertebrate  indicator-specific  sections  of  the  field  QAPP  or 
client  field  manual. 
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B2.  SAMPLIMG  METHODS 

The  protocols  for  the  collection  of  samples  associated  with  different  indicators  are  described  in 
the  benthk  macroinvertebrate  indicator-specific  sections  of  the  field  QAPP  or  client  field 
manual. 

B3*  SAMPLE  HANDLING  AND  CUSTODY 

Immediately  upon  receipt  of  benthic  macroinvertebrate  samples,  all  containers  are  inspected 
for  damage  or  leakage.  Sample  labels  are  checked  against  chain  of  custody  forms  and/or 
packing  slips  and  any  discrepancies  are  noted.  Receipt  records  are  reported  to  the  client  within 
one  business  day  of  sample  receipt.  Chain  of  custody  logs  are  reported,  throughout  the  project, 
according  to  timelines  and  methods  requested  by  the  client. 

Samples  are  logged  into  the  EcoAnalysts,  Inc.  custom  LIMS  database  and  assigned  a  unique 
sample  tracking  number. 

B4.  ANALYTICAL  METHODS 

B4.1  Sorting  Benthic  Macroinvertebrate  Samples 

A  sample  is  checked  out  by  a  trained  sorting  technician  via  the  LIMS.  A  sorting  bench  sheet  is 
printed  that  contains  all  of  the  sample  information  and  sorting  protocols  assigned  to  it.  The 
sorter  records  the  primary  matrix  type  and  estimates  the  volume  of  detritus  in  the  entire 
sample  prior  to  rinsing.  The  standard  descriptors  for  the  types  of  sample  matrix  are:  Inorganic, 
Coarse  Organic,  Fine  Organic,  Vegetation,  and  Filamentous  Algae. 

The  sample  is  sorted  entirely  (no  subsampling)  by  emptying  the  matrix  into  a  sieve  of  a 
specified  mesh  size  to  remove  preservative  and  fine  sediment.  If  the  sample  matrix  is  made  up 
of  a  significant  percentage  of  inorganic  material,  the  organic  material  will  be  elutriated  from  the 
inorganic  materia)  prior  to  sorting. 

For  elutriation,  the  whole  sample  is  washed  into  a  shallow  pan  of  water  where  any  large  pieces 
of  organic  material  are  rinsed  and  inspected  thoroughly  by  another  technician  for  attached 
invertebrates.  The  sample  is  agitated  with  water  to  separate  any  organic  matter  from  inorganic 
sediments.  After  agitating  the  sample  in  water,  the  lighter  organic  material  is  poured  back  into 
the  sieve.  The  inorganic  portion  of  the  sample  remaining  in  the  pan  is  repeatedly  washed  and 
decanted  into  the  sieve  until  no  more  organic  matter  remains  in  the  pan  with  the  inorganic 
material. 

The  remaining  inorganic  sediments  are  inspected  under  a  magnifying  lamp  (3X)  to  look  for  any 
invertebrates  too  heavy  to  have  been  elutriated  (e.g.  mollusks,  snails,  crabs,  etc.).  If  there  are 
significant  numbers  of  heavy  invertebrates  in  the  inorganic  material  -  too  many  to  easily 
remove  under  the  magnifying  lamp  -  the  inorganic  and  organic  matrix  is  recombined  into  the 
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sieve  and  entire  sample  matrix  will  be  prepared  for  subsample.  If  there  are  not  significant 
numbers  of  heavy  invertebrates  in  the  inorganic  material,  they  are  removed  under  the 
magnifying  lamp  and  placed  with  the  organic  matrix.  A  second  technician  inspects  the  inorganic 
material  for  organisms  until  it  is  determined  there  are  no  more  invertebrates  in  the  inorganic 
fraction  of  the  sample.  Unless  otherwise  requested,  the  inorganic  elutriate  is  discarded. 

The  organic  material  and  other  contents  of  the  sieve  are  then  evenly  distributed  into  the 
bottom  of  a  Caton-style  tray.  These  are  trays  of  various  sizes  consisting  of  uniform  grids,  each 
grid  being  2  inches  per  side  and  the  bottom  is  constructed  of  250-micron  mesh.  A  grid  (or  a 
standardized  portion  of  a  grid)  is  randomly  selected  and  its  contents  transferred  to  a  Petri  dish. 
The  material  in  the  Petri  dish  is  sorted  under  a  dissecting  microscope  (minimum  magnification  = 
10X),  The  benthic  macroinverfebrates  are  counted  as  they  are  placed  into  vials  containing  70% 
ethanol. 

Sorters  are  trained  to  pick  and  count  only  benthic  macroinvertebrates,  with  heads,  that  were 
alive  during  sampling  and  contain  the  attributes  required  for  taxonomic  identification. 
Organisms  picked  are  placed  in  one  of  five  vials  corresponding  either  to  Crustacea,  Polychaeta, 
Mollusca,  Generals  (miscellaneous  taxa),  and  Special  Organisms  (SPORGS:  Copepods  and 
Ostracods).  Specimens  rejected  according  to  EcoAnalysts'  standard  include:  Nematodes, 
Zooplankton,  Exuviae,  and  any  organism  without  a  head.  When  the  target  count  of  organisms 
has  been  reached  or  the  target  percentage  of  the  sample  has  been  sorted  but  not  fully  sorted,  a 
special  large  and  rare  protocol  may  be  followed  on  any  remaining  unsorted  material.  Organisms 
deemed  relatively  large  or  rare  to  the  sample  (in  comparison  with  the  target  taxa  enumerated 
in  the  final  count)  are  found  by  a  naked  eye  scan  in  the  unsorted  sample  remnants  and  are  not 
counted  but  picked  and  placed  in  a  separa:e  vial. 

Laser-printed  labels  containing  the  appropriate  sample  tracking  information  are  placed  in  the 
vial(s).  The  total  number  of  organisms  removed  (not  including  large  and  rare  organisms),  the 
number  of  grids  sorted  out  of  the  total,  the  time  spent  sorting,  and  the  final  volume  of  the 
remaining  sample  volume  are  all  recorded  on  the  sorting  bench  sheet,  as  well  as  comments 
significant  to  the  preparation,  sorting,  and/or  condition  of  the  sample. 

To  ensure  every  sample  meets  a  standard  minimum  level  of  sorting  efficacy,  EcoAnalysts,  Inc. 
standard  sorting  quality  assurance  is  maintained  by  re-sorting  a  portion  of  the  sorted  material 
of  every  sample  that  is  processed  in  the  lab,  and  ensuring  a  minimum  efficacy  is  reached  (as 
required  by  the  project).  See  Section  A7.1  for  sorting  quality  objectives, 

B4.1  Taxonomic  Identification  of  Benthic  Macroinvertebrates 
A  taxonomist  selects  a  sample  for  identification  via  the  LIMS  and  empties  it  into  a  Petri  dish. 
Under  a  dissecting  and/or  compound  microscope,  the  invertebrates  are  identified  to  the  level 
specified  by  the  study  design.  Copepods  and  Ostracods  are  usually  enumerated  separately  from 
the  total  count.  Taxonomic  references  used  for  the  taxonomic  analysis  of  samples  may  be 
provided  upon  request.  The  taxonomist  enters  each  taxon  directly  into  the  project  database 
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using  a  unique  taxonomic  code  (this  is  done  while  at  the  microscope).  The  number  of 
individuals  of  each  taxon  is  counted  and  entered  into  the  database. 


As  the  sample  is  being  identified,  the  taxonomist  enters  data  directly  into  the  computer  using  a 
custom  built  LIIVIS  database  and  user  interface.  The  data  entry  program  has  several  features 
built  into  it,  including  steps  for  entering  taxon  names,  life  stage  information,  taxonomic  notes, 
etc.  There  is  a  visual  cue  at  each  step  which  prompts  for  a  user  confirmation.  A  running  tally  of 
invertebrates  as  well  as  the  number  and  type  of  taxa  in  the  sample  are  displayed  on  the  screen. 
Therefore,  a  taxonomist  can  quickly  look  for  low  or  high  counts  as  a  flag  for  major 
discrepancies.  Note:  With  this  process,  we  have  successfully  eliminated  the  need  for 
handwritten  bench  sheets,  thereby  doing  away  with  a  secondary  step  of  data  entry  and  the 
errors  associated  with  it. 


A  synoptic  reference  collection  can  be  prepared,  if  requested,  where  at  least  one  specimen 
(preferably  3-5  specimens)  of  each  taxon  encountered  is  placed  into  a  1-dram  vial  containing 
70%  ethand  and  is  properly  labeled  with  identity  and  sample  number. 


Depending  on  the  requirements  of  the  project,  one  or  several  reference  collections  can  be 
made.  Also.,  organisms  can  be  vouchered  by  a  specified  taxonomic  level,  i,e,  vouchered  by  each 
taxon  per  sample.  If  any  synoptic  reference  collection  is  made,  a  second  taxonomist  examines 
the  reference  collection  specimens  to  verify  the  accuracy  of  all  taxa  identified  in  the  project. 


If  requested,  a  specified  number  of  the  samples  are  randomly  selected  for  re-identification  by  a 
QC  taxonomist.  All  specimens  in  those  samples  that  were  not  set  aside  for  the  reference 
collection  are  re-identified.  See  Section  A7.2  for  taxonomic  precision  and  accuracy 
measurement  quality  objectives.  The  final  data  is  adjusted  according  to  the  recommendations 
of  both  taxonomists.  If  requested,  reconciliation  reports  are  written  and  delivered  to  the  client 
as  part  of  the  overall  Quality  Assurance  Report. 

B5«  QUALITY  CONTROL 

Each  benthic  macroinvertebrate  sample  is  checked  for  quality  control.  See  Sections  A7.1  and 
A7,2  of  this  QAPP  for  quality  objectives. 


B6<  INSTRUMENT/EQUIPMENT  TESTING,  INSPECTION,  AND  MAINTENANCE 


All  microscopes  and  laboratory  equipment  are  inspected  regularly  according  to  manufacturer 
recommendations. 
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B7.  INSTRUMENT/EQUIPMENT  CALIBRATION  AND  FREQUENCY 

All  microscopes  and  laboratory  equipment,  including  digital  imaging  equipment,  are  calibrated 
regularly  according  to  manufacturer  recommendations.  Calibration  will  be  checked  throughout 
the  project  and  equipment  will  be  recalibrated  if  necessary. 

B&  INSPECTION/ACCEPTANCE  OF  SUPPLIES  AND  CONSUMABLES 

Supplies  and  consumables  include  alcohol  and  sample  jars.  Supplies  and  consumables  are 
purchased  only  from  reputable  and  reliable  suppliers  and  are  inspected  for  usability  upon 

receipt 

B9«  N ON-DIRECT  MEASUREMENTS 

EcoAnalysts  maintains  a  library  of  current  taxonomic  references.  These  are  used  for  taxonomic 
identification  purposes  when  such  need  arises.  Taxonomists  are  responsible  for  using  current 
references  and  publications. 

BIO.  DATA  MANAGEMENT 

As  described  in  section  E34.1,  data  is  directly  entered  into  the  custom  built  LIMS  database  and 
user  interface.  With  several  features  built  into  it,  including  steps  for  taxonomic  identification  of 
a  specimen  the  number  of  specimens  in  each  taxon,  life  stage  information,  taxonomic  notes, 
etc.,  the  data  entry  program  successfully  eliminates  the  need  for  handwritten  bench  sheets,  the 
secondary  step  of  data  entry,  and  the  errors  associated  with  it  Additionally,  a  running  tally  of 
invertebrates  and  taxonomic  groups  are  displayed  on  the  screen,  therefore  allowing  the 
taxonomist  to  quickly  identify  low  or  high  counts  as  a  flag  for  potential  discrepancies. 

Throughout  the  project  and  sample  analysis,  data  entry  is  double  checked  for  accuracy,  and 
validated  by  the  laboratory  coordinator.  Using  our  networked  computer  systems,  the 
appropriate  data  are  combined  for  each  sample  to  obtain  the  sorting  statistics  and 
comprehensive  taxa  lists  and  counts. 

Various  metrics  calculations  are  offered  as  output  from  the  LIMS,  with  EcoAnalysts  standard 
deliverables  including  (but  not  limited  to)  abundance,  richness,  and  community  measures. 
Additional  metrics  calculations,  including  more  detailed  Benthic  Invertebrate  Indices,  may  be 
provided  upon  request.  Other  supplemental  reports,  such  as  QA/QC  results  and  data  analysis 
and/or  interpretation,  can  be  provided  dependant  on  project  requirements. 
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Data  are  delivered  in  an  electronic  format  specified  by  the  client  and  emailed  to  the  technical 
contact(s).  Hard  copies  and/or  copies  on  compact  disc  can  be  mailed  to  the  client  upon 
request,  The  delivery  schedule  is  agreed  upon  by  the  client  and  EcoAnalysts,  Inc,  in  advance, 
specifying  the  sample  lots,  dates,  and  components,  EcoAnalysts,  Inc,  retains  all  raw  data  files 
used  and  derived  in  our  projects. 


Quality  assurance  data  sheet  checks  are  part  of  the  sample  validation  process,  and  include 
scanning  for  apparent  entry  errors,  measurement  errors,  omissions,  and  anomalies.  Suspect 
data  are  flagged  and/or  excluded  from  use.  Data  may  be  presented  in  table,  graph,  and  chart 
format.  Unusual  data  are  rechecked  to  verify  their  accuracy. 

GROUP  C:  ASSESSMENT  AND  OVERSIGHT 


CL  ASSESSMENT  AND  RESPONSE  ACTIONS 

The  project  manager,  Gary  Lester,  is  responsible  for  all  reporting,  tracking,  and  overall  project 
management  including  field  activities,  reviewing  the  data,  reporting,  and  forwarding  all  data  to 
the  client  for  inspection,  Megan  Payne  and  Pat  Barrett  are  responsible  for  laboratory 
operations  involving  processing  benthic  macroinvertebrate  indicator  samples  for  projects. 


C2«  REPORTS  TO  MANAGEMENT 

Draft  reports  of  project  findings  will  be  prepared  for  the  client  on  a  regular  basis,  as  requested. 
Problems  that  arise  during  the  project  are  corrected  and  reported  to  client  and  EcoAnalysts 
staff  via  this  report,  The  project  manager  will  submit  a  final  report  prior  to  the  conclusion  of  the 
task  order.  All  data  are  tracked  through  use  of  EcoAnalysts'  LIMS,  The  data  compiled  during  this 
project  are  incorporated  into  spreadsheets  and  sent  to  the  client  and,  if  requested,  will  be 
uploaded  to  the  client's  database. 


GROUP  D:  DATA  VALIDATION  AND  USABILITY 


Dl.  DATA  REVIEW,  VERIFICATION,  AND  VALIDATION 


All  raw  data  are  transcribed  into  EcoAnalysts'  LIMS.  Any  hard  copies  of  raw  data  are  organized 
and  filed.  Statistical  analyses  of  replicate  samples  are  recorded  so  that  the  degree  of  certainty 
can  be  estimated,  when  requested.  All  laboratory  analytical  results  are  cross-checked  to  ensure 
data  are  complete  and  error  free.  Data  are  archived  using  EcoAnalysts'  LIMS  on  EcoAnalysts' 
servers,  with  multiple  data  backups  in  place. 
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D2,  VERIFICATION  AND  VALIDATION  METHODS 

Project  staff  follows  the  ERA  Guidance  on  Environmental  Verification  and  Validation  (ERA  QA/G- 
8)  whereby  the  data  are  reviewed  and  accepted  or  qualified  by  project  staff, 

D3.  RECONCILIATION  WITH  USER  REQUIREMENTS 

Upon  receipt  of  results  of  each  sample  group,  calculations  and  determinations  of  precision  and 
accuracy  are  made  and,  if  needed,  corrective  action  is  implemented.  If  data  quality  does  not 
meet  project  specifications,  the  deficient  data  are  flagged  and  the  cause  of  failure  evaluated. 
For  the  data  to  be  considered  valid,  data  collection  procedures,  the  handling  of  samples,  and 
data  analysis  must  be  monitored  for  compliance  with  all  the  requirements  described  in  this 
QAPP^  Data  are  flagged  and  qualified  if  there  is  evidence  of  habitual  violation  of  the  procedures 
described  in  this  QAPP.  Any  limitations  placed  on  the  data  are  reported  to  the  data  end  user  in 
narrative  form.  Any  limitations  on  data  use  are  detailed  in  the  project  reports  and  other 
documentation. 
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DRAFT  SOP 

ANALYSIS  OF  IN  SITU  PE  PASSIVE  SAMPLERS 
Bart  Chadwick  Project,  Quantico,  August  2016 


l  Passive  samplers  will  be  received  in  coolerfs)  with  ice.  Samples  can  be  held  for  several  days. 
Main  am  cool  (4*C  or  lower)  and  in  the  dark. 

2.  Each  passive  sampler  will  be  contained  in  a  labelled  bag.  Remove  the  passive  sampler  (steel  mesh 
envelope)  from  the  sample  bag  being  sure  to  track  the  sample  ID  written  on  the  outside  of  the 
bag. 


3,  With  gloved  hands,  unfold  tire  mesh  envelope  and  remove  the  polyethylene  (PE)  sheeting 

4,  Place  the  PE  on  cleaned3  aluminum  foil  on  the  laboratory  benchtop. 

5 Dispose  of  mesh  and  screws/nut s  in  general  re  fuse . 

6,  PE  should  only  contact  either  gloved  hands,  cleaned1  stainless  steel  forceps  or  scissore,  and 
cleaned1  aluminum  foil  Follow  clean  laboratory  techniques 

7,  Wipe  both  sides  of  the  PE  with  a  Kiinwipe  moistened  with  ultrapure  water  to  remove  particles, 
mud,  orbiofilms2. 

5,  Place  the  PE  in  1 5-mL  pre-cleaned  amber  glass  vial  (or  other  laboratory  extraction  container, 
amber  glass  to  avoid  photodegradation)  without  folding  the  PE,  as  possible  Telfon  or  foil  lined 
vial  lids  should  be  used. 

9.  Spike  with  surrogate  recovery  compounds  per  standard  laboratory  procedures  for  analyses. 

10.  Add  sufficient  volume  (e.g.,  5  to  10  mL)  of  hexane3,  ultrapure  grade  or  equivalent,  to  completely 
submeige  the  PE. 

1 1 .  After  12  or  more  hours,  transfer  and  retain  solvent  to  another  sample  vessel  (amber  glass  to  avoid 
phot  odegradati  on) . 


mmmmmd 
■  ■■■1 


LmiU 


1  Forceps,  scissors,  and  aluminum  foil  should  be  cleaned  with  a  hexane  (or  other  ultrapure  analytical  solvent)  rinse 
followed  by  triple  rinse  with  ultrapure  water. 

2  If  oily  coatings  observed,  a  Kimwipe  moistened  with  hexane  should  be  used  to  wipe  both  sides  of  the  sheeting  for 
less  than  one  minute. 

2  A  1:1  solution  of  methylene  :dichloromethane  may  also  be  used. 

1 
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12.  Add  an  additional  aliquot  (e,g,p  5  to  10  ml,)  of  solvent  (e,gT,  hexane).  Agitate  for  10  or  more 
minutes  on  shaker  table. 

13.  Combine  the  two  extracts  into  a  single  vessel  for  concentration  (see  below). 

14.  Remove  PE  from  concentraiion  vessel,  allow  to  air  dry,  and  record  the  weight  of  the  dried  PE 
piece  to  ±  0.0001  g.  Report  with  analytical  results, 

15.  Concentrate  combined  extracts  in  concentration  vessel  using  rotary  evaporation  or  equivalent  for 
GCMS  analysis.  Transfer  to  autosampler  vial  according  to  standard  laboratory  procedures. 

16.  Add  appropriate  injeciion  standards  for  final  total  volume  before  analysis  per  standard  laboratory1 
procedures, 

17.  Analyze  concentrated  extracts  for  Performance  References  Compound  (FRC)  polychlorinated 
biphenyls  (PCBs;  PCB-14.  36,  142,  155.  and  204:  expected  to  range  in  mass  from  0,4  nanogram 
[ng]  to  80  ng  pci  sample)  and  DDX  (2,47-DDT,  DDD,  DDE  and  4,4 '-DDT,  DDD,  DDE)  by  GC 
wilh  HCD  (EH A  8081  A), 

18.  For  each  sample,  report  the  mass  of  the  PE  and  the  concentration  of  organic  analytes  in  PE  on  a 
dry  weight  basis  (Ee.>  ng  analyte  perg  PH  |dry  weight  basis |). 
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Remedy  and  Recontamination  Array  Preliminary  Standard 

Operating  Procedure 


Author:  Bart  Chadwick,  SSC  Pacific 
Version:  1.0 
Date:  01/01/2017 


I.  Introduction 

This  document  provides  a  preliminary  Standard  Operating  Procedure  (SOP)  for  the  recently 
developed  Remedy  and  Recontamination  Array  (RARA)  system.  The  SOP  was  developed  on  the 
basis  of  a  proof-of-concept  deployment  that  was  carried  out  in  2016  in  San  Diego  Bay  at  the 
culmination  of  the  prototype  RARA  development  process.  It  is  expected  that  this  SOP  will 
continue  to  evolve  over  time  as  the  system  and  method  are  optimized  and  applied  under  a 
broader  range  of  conditions. 


II.  Preparation  and  Mobilization 

Preparation  and  mobilization  of  the  RARA  system  includes  the  following  steps: 

•  Pre-clean  the  sediment  cells,  frame,  and  sediment  traps 

•  Prepare  the  brine  solution  for  the  sediment  traps 

•  Ready  the  ADCP,  OBS  and  water  quality  instruments 

•  Ready  and  clean  the  sampling  equipment  (grab,  splitting  tub,  scoops,  bottles  etc.) 

•  Ready  the  treatment  sand  (purchase  from  vendor) 

•  Secure  adequate  support  boat  and  sampling  crew 


III.  Site  Sediment  Collection 

Site  sediment  collection  is  conducted  prior  to  the  RARA  deployment.  Site  sediments  can  be  for 
control  purposes,  treatment  purposes,  or  assessment  of  recontamination  during  subsequent 
deployments.  The  following  steps  outline  general  procedures  for  site  sediment  collection: 

•  Collect  site  sediments  -  2-3  grabs  per  container 

•  Distribute  each  grab  to  all  containers 

•  Control  cells  filled  12-14” 

•  Treatment  cells  filled  8-10” 

•  T-Zero  sampling  cell  filled  12-14” 

•  Collect  sediment  cores  and  benthic  infauna  samples  from  T-Zero  cell 

•  Add  overlying  surface  water  to  all  cells 

•  Cover  and  allow  site  sediment  to  settle  overnight  keeping  dark  and  cool 

•  Collect  treatment  sediment  into  spare  cell  -  sufficient  for  4”  layer  in  two  cells 

•  Homogenize  and  sieve  treatment  sediment  to  remove  infauna 


Remedy  and  Recontamination  Assessment  Array 
Final  Report 


128 


March  2017 


•  Add  treatment  sand  to  a  spare  cell  -  sufficient  for  4”  layer  in  two  cells 

•  Add  overlying  water 

•  Cover  and  keep  treatment  sediments  cool  and  dark  overnight 


IV.  Apply  Treatments 

Application  of  treatments  to  the  site  sediment  is  a  project-specific  endeavor.  The  RARA  system 
can  support  a  range  of  treatments  subject  to  limitations  on  the  dimensions  of  the  individual 
sediment  cells.  General  steps  for  application  of  treatments  are  summarized  below: 

•  Remove  surface  water  from  each  cell 

•  Insert  10  clam  chambers  into  control  cells  until  ~3”  is  left  protruding  (Figure  1) 

•  Insert  10  clam  chambers  into  control  cells  until  ~7”  is  left  protruding 

•  If  desired,  add  thin  layer  of  colored  tracer  at  sediment/treatment  interface 

•  Carefully  add  4”  layer  of  treatment  material  to  each  treatment  cell  (Figure  2  -  Figure  3) 

•  If  desired,  add  thin  layer  of  colored  tracer  at  sediment/water  interface 

•  Collect  split  samples  of  treatment  materials  for  T-Zero  analysis 

•  Refresh  surface  water  to  each  cell 

•  Cover  and  keep  cells  cool  and  dark  until  deployment 


V.  R A  R A  Deployment 

Deployment  of  the  RARA  system  is  subject  to  site-specific  requirements  and  conditions.  The 
location  for  the  deployment  should  be  considered  carefully  both  to  assure  that  it  will  meet 
requirements  for  representativeness  of  desired  site  and  source  conditions,  and  also  to  assure  that 
any  safety  and  navigational  issues  have  been  considered.  General  steps  for  deployment  of  the 
RARA  system  are  described  below: 

•  Secure  boat  support,  crew  and  dive  support 

•  Install  instruments  to  frame  and  initiate  data  recording 

•  Install  sediment  traps  to  frame 

•  Add  brine  and  surface  water  to  sediment  traps  and  cap 

•  Diver  inspect  installation  location 

•  Install  frame  to  bottom  with  diver  assistance  (Figure  4) 

•  Install  cells  to  frame  with  diver  assistance  (Figure  5) 

•  Diver  remove  lids  from  cells  -  note  time  (Figure  6) 

•  Diver  remove  caps  from  sediment  traps  -  note  time 

•  Allow  ~1  month  for  cells  to  stabilize 


VI.  T-Mid  Sampling  Event  Start 

In  some  applications  of  the  RARA,  intermediate  sampling  events  (T-Mid)  may  be  included  to 
help  evaluate  time  trends  in  remedy  performance  or  recontamination  levels.  General  steps  for 
performing  a  mid-deployment  sampling  event  are  outlined  below: 
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•  Secure  boat  support,  crew  and  dive  support 

•  Ready  the  passive  samplers 

•  Ready  the  clams 

•  Diver  install  caps  on  sediment  traps  -  note  time 

•  Diver  retrieve  OBS  and  HOBO  loggers  for  cleaning  and  download 

•  Diver  install  covers  on  RARA  cells  -  note  time 

•  Retrieve  cells  one  at  a  time  (Figure  7) 

•  Add  clams  to  clam  chambers  and  install  chamber  covers  -  note  time  (Figure  8) 

•  Install  passive  samplers  -  note  time  (Figure  9) 

•  Cover  and  reinstall  cell  to  frame  on  bottom 

•  Repeat  for  each  cell 

•  Diver  reinstalls  instruments  on  frame 

•  Diver  removes  covers  from  cells  -  note  time 

•  Diver  removes  caps  from  sediment  traps  -  note  time 

•  Allow  7  days  for  DGT  exposures 

•  Allow  28  days  for  clam  and  SP3  exposures 


VII.  T-Mid  Sampling  Event  DGT  Retrieval 

In  cases  where  samplers  or  devices  such  as  DGTs  have  shorter  exposure  periods,  a  retrieval 
event  for  these  devices  may  be  required  prior  to  the  main  retrieval  event  at  the  end  of  the  typical 
28-day  exposure  period  for  organisms  or  other  passive  samplers.  General  steps  for  this  type  of 
retrieval  event  are  shown  below: 

•  Secure  boat  support,  crew  and  dive  support 

•  Ready  sampling  gear  for  DGTs  (clean  bags,  DI  water,  labels,  etc.) 

•  Diver  retrieves  DGT  samplers  from  each  cell  -  note  time  (Figure  10) 

•  DGT  samplers  cleaned  and  placed  in  clean,  marked  bags 


VIII.  T-Mid  Sampling  Event  End 

At  the  end  of  the  mid-deployment  sampling  event,  samplers  and  organisms  are  retrieved  and  any 
other  sampling  or  data  downloading  required  by  the  study  design  are  carried  out.  General  steps 
for  the  end  of  a  mid-deployment  event  are  outlined  below: 

•  Secure  boat  support,  crew  and  dive  support 

•  Ready  sampling  gear  for  clams  and  SP3s  (containers,  bags,  labels,  etc.) 

•  Diver  install  caps  on  sediment  traps  -  note  time 

•  Diver  retrieve  OBS  and  HOBO  loggers  for  cleaning  and  download 

•  Diver  install  covers  on  RARA  cells  -  note  time 

•  Retrieve  cells  one  at  a  time 

•  Remove  chamber  covers  and  clams  from  clam  chambers  -  note  time  (Figure  11) 

•  Rinse  clams  and  transfer  to  clean  containers  with  surface  water 
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•  Remove  SP3  passive  samplers  -  note  time 

•  Rinse  SP3  samplers  and  transfer  to  marked  sample  bags 

•  Cover  and  reinstall  cell  to  frame  on  bottom 

•  Repeat  for  each  cell 

•  Diver  reinstalls  instruments  on  frame 

•  Diver  removes  covers  from  cells  -  note  time 

•  Diver  removes  caps  from  sediment  traps  -  note  time 


IX.  T-Final  Sampling  Event  Start 

Procedures  for  the  T-Final  sampling  event  are  general  the  same  as  the  T-Mid  event. 


X.  T-Final  Sampling  Event  DGT  Retrieval 

Procedures  for  the  T-Final  DGT  retrieval  event  are  general  the  same  as  the  T-Mid  event. 


XI.  T-Final  Sampling  Event  End 

The  retrieval  phase  of  the  T-Final  event  will  generally  have  additional  steps  beyond  what  is 
carried  out  during  the  T-Mid  event.  This  will  often  include  destructive  testing  such  as  coring  and 
benthic  community  sampling  that  remove  significant  amounts  of  sediment.  General  steps  for  the 
T-Final  ending  event  are  summarized  below: 

•  Secure  boat  support,  crew  and  dive  support 

•  Ready  sampling  gear  for  clams,  SP3s,  cores,  traps  and  benthic  infauna 

•  Diver  install  caps  on  sediment  traps  -  note  time 

•  Diver  retrieve  OBS  and  HOBO  loggers  for  cleaning  and  download 

•  Diver  install  covers  on  RARA  cells  -  note  time 

•  Retrieve  cells  one  at  a  time 

•  Remove  chamber  covers  and  clams  from  clam  chambers  -  note  time 

•  Rinse  clams  and  transfer  to  clean  containers  with  surface  water 

•  Remove  SP3  passive  samplers  -  note  time 

•  Rinse  SP3  samplers  and  transfer  to  marked  sample  bags 

•  Install  partitions  in  each  cell  (Figure  12) 

•  Collect  sediment  cores  from  the  core  partition  area 

•  Collect  benthic  infauna  samples  from  the  benthic  partition  area 

•  Allow  sediment  traps  to  settle  and  remove  most  of  the  overlying  water 

•  Collect  sediment  trap  samples  into  jars  for  processing 


XII.  Demobilization 

Typical  demobilization  steps  for  the  RARA  system  are  described  below: 

•  Process  samples  for  shipment  and/or  analysis  (Figure  13  and  Figure  14) 
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•  Process  data  from  instruments 

•  Dispose  of  sediment  from  the  cells 

•  Clean  all  equipment  to  remove  sediment  and  fouling  (Figure  15) 

•  Store  equipment  for  future  use 


Figure  1.  Control  sediment  cell  filled  with  site  sediment  and  overlying  water  and  with  pre-installed 
clam  chambers. 
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Figure  2.  Sequence  of  the  thing  sand  layer  treatment  application  showing  (A)  site  sediment  prior  to 
sand  application  with  clam  chambers  installed,  (B)  application  of  silica  sand  visual  tracer  at  interface, 
(C)  addition  of  thin  sand  layer,  and  (D)  final  result  with  treatment  and  overlying  water  added. 
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Figure  3.  Final  result  for  thin  clean  sediment  layer  treatment  after  final  installation  of  treatment  and 
overlying  water. 
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Figure  4.  The  RARA  frame  being  deploy ed  from  the  R/V  Ecos. 
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Figure  5.  Deployment  sequence  for  a  sediment  cell  being  installed  into  the  RARA  array. 
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Figure  7.  Retrieval  of  individual  sediment  cells  during  a  T-Mid  event. 
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Figure  8.  Sequence  ( clockwise  from  upper  left)  showing  the  installation  of  the  clams  to  the  pre¬ 
installed  chambers  during  a  T-Mid  event. 


Figure  9.  The  SP3  polyethylene  passive  samplers  being  installed  during  a  T-Mid  event. 
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Figure  10.  DGT  samplers  retrieved  from  the  RARA  array  by  diver. 
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Figure  11.  Preparing  to  remove  clams  and  polyethylene  passive  samplers  from  a  RARA  sediment  cell 
at  the  end  of  a  T-Mid  exposure  period. 
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Figure  12.  Photo  at  the  end  of  a  T-Final  showing  the  segmentation  of  the  RARA  sediment  cell  into 
sampling  zones  for  benthic  community  analysis ,  bulk  sediment  cores ,  and  clam  and  passive  sampler 
exposures. 
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Figure  13.  Processing  benthic  community  samples  at  the  end  ofT-Final. 
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Figure  14.  Processing  clam  samples  during  the  August  15,  2016  event  at  the  end  of  the  T-Final 
exposure. 
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Figure  15.  Removing  biofouling  from  the  ADCP  and  OBS  instruments  at  the  end  of  the  RARA 
deployment  on  August  15,  2016. 


Remedy  and  Recontamination  Assessment  Array 
Final  Report 


144 


March  2017 


Appendix  D.  Bulk  Sediment  Chemistry 
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T-Zero  Results 
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USAGE  ERDC-EP-C 
3909  Halls  Ferry  Road 
Vicksburg,  MS  39180-6199 


21  October  2016 


Joel  Guererro 
Navy  -  SPAWAR 

Environmental  Science  and  Applied  System  Branch,  536( 

San  Diego,  CA  32152 
RE:  RARA 

Enclosed  are  the  results  of  analyses  for  sa triples  received  by  the  laboratory  on  27 -Apr-20 16.  The  samples 
associated  with  this  report  will  be  held  for  90  days  from  the  date  of  this  report.  The  raw  data  associated  with  this 
report  wil  be  held  for  5  years  from  the  date  of  this  report  If  you  need  us  to  hold  onto  the  samples  or  the  data 
longe  r  the  n  these  specified  time  s,  you  will  ne  ed  to  notify  u  s  in  writin  g  at  least  30  days  befo  re  th  e  e  xpiration  dates, 
If  you  have  any  questions  concerning  this  report,  please  feel  free  to  contact  me. 


Sincerely, 


Jenifer  Milam 
Database  Manager 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guerciro 

21 -Oct-20 16 

WORK  ORDER  SUMMARY 


Sample  ID 

Laboratory  ID 

Matrix 

Da  o  Sampled 

Date  of  Work  Order 

RARA-T1  &T2-042016 

6042701-01 

Soil/Se&mert 

20- Apr-20 16 

27’Apr-20i6 

RARA-S 1  &S2-04201 6 

6042701-02 

SoiVSediment 

20 -Apr- 20 16 

27- Apr-20 16 

RARA-C1  &C2-042016 

6042701-03 

Soi  l/Sedi  itjcitI 

20- Apr-20 16 

27- Apr-20 16 

77*?  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  xK  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  nsrsl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  said  Applied  System  Branch,  5360' 

Reported: 

San  Di  eg  a  CA,  92152 

Project  Manager  Joel  Guercrro 

21 -Oct-20 16 

Case  Narrative 

No  issues  were  experienced  during  the  analysis  of  Work  Order  6042701  unless  specified  below. 

Pesticides  -  samples  were  originally  analyzed  within  analytical  holding  time  but  the  data  was  not  usable  at  that  time  due  to 
a  failing  calibration.  Samples  were  analyzed  again  well  outside  the  40  day  analytical  holding  time.  However,  the  GC  was 
acceptable  and  the  data  was  deemed  valid, 

PCS  Congeners  -  Please  see  additional  excel  file  for  congener  data. 


77*?  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  -with  the  chain  of 
custody  dacumeiS.  This  analytical  report  nsisi  be  reproduced  in  i Is  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  --  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Gucrciro 

21 -Oct-20 16 

Notes  ami  Definitions 

U  Analyte  i  nduded  in  tiic  analysis  ,  but  net  dote  cted 

KFD-01  Analyses  art  not  controlled  on  RFD  values  from  sample  concentrations  less  ihan  die  reporting  limit. 

QM'06  Spike  or  surrogate  was  inadvertently  I  e  ft  out  o  f  this  sample. 

QM-07  The  spike  recovery  was  outside  acceptance  limits  for  the  MS  and/or  MSD.  Hie  batch  was  accepted  based  on  acceptable  LCS  recovery, 
Q  Value  is  entsi  de  of  ac  ccptanc  e  I  imits, 

J  Detected  but  bel  ow  the  Reporting  Limit'  therefore ,  result  is  an  estimated  cone  duration. 

DET  Analyte  DETECTED 

ND  An  rfyte  NOT  DETE  CTED  at  or  a bow  e  the  r (porting  li mit 

NR  Not  Reported 

dry  Sample  results  reported  on  a  dry  weight  baas 

RPD  Relative  Percent  Different  e 


77*?  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  dacumeii.  This  analytical  report  rraisi  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch*  5360' 

Reported: 

San  Di  eg  a  CA*  92152 

Project  Manager  Joel  Guerciro 

21 -Oct-20 16 

RARA-T1  &T2-042016 

6042701-01  (Suil/Sediment) 


Analyte 

Result 

Detection 

Limit 

Reporting 

Limit 

Units 

Prepared 

Analyzed 

Method 

Notes 

ERDC-ELrEP-  c 

Classic*]  Chemistry  Parameters 

%  Studs 

6S.1 

0.500 

0.500 

%  Solids 

21-Oct-2016 

21-Ott-2016 

% 

Calculation 

Metals  by  EPA  6000  7000  Series  Methods 

Mercury 

0542 

0,00304 

0.00384 

ing/kg 

13-May-2016 

18 -May -201 6 

EPA  7474 

Iron 

14100 

1,5® 

7,89 

mg /kg 

0?-May-20l6 

28  -May-201 6 

SWS46T6010 

Uumijinni  2~  [1] 

9560 

0-0972 

0.486 

mg/kg 

0?-May-20l6 

12  -May-2016 

£W  846/6020 

Cadmium- 111  [1] 

n.ins 

a0972 

0,486 

mg/kg 

0?-M*y-20l6 

12 -May-201 5 

SV  846/6020 

J 

Copper-63  [2] 

49.7 

0,0972 

0,486 

mg/kg 

09-May-2016 

12-May -201 6 

SW  846/6020 

Lead  206  [1] 

2S.I 

0,0972 

0,486 

nig /kg 

O9-May-2016 

12-May -201 6 

SW  846/6020 

ZiK  66  [1J 

103 

4.86 

9,72 

mg/kg 

09-May-2016 

12-May -201 6 

SW  846/6020 

Or  Grin  n  chi  ori  n  e  Pexlic  i  des  h  v  EPA  M  ethu  A  SOS  1 A 

4,4 -DDE) 

ND 

0.08 

0,24 

ug/kg  dry 

O2-Miy-2016 

21 -Aug-20 16 

EPA  3081 A 

U 

4,4 -DDE 

ND 

0.08 

0,24 

ug/kg  dry 

02-May-2016 

2 1  -Aug-20 16 

EPA  3031 A 

U 

4,4 -DDT 

ND 

Q,0S 

a  24 

ug/kg  dry 

m-my-ms 

21 -Aug-20 16 

EPA  8081 A 

u 

Aitkin 

ND 

o.os 

0,24 

ug/kg  dry 

02-M*y-20l$ 

21 -Aug-20 16 

EPA  8081 A 

u 

alpha-BHC 

ND 

008 

0L24 

ug/kg  dry 

02-M*y-2O16 

21 -Aug-20 16 

EPA  8081 A 

u 

alphn-Clilordanc 

ND 

0.08 

0.24 

ug&g  dry 

02-May-2016 

21 -Aug-20  It 

EPA  8031 A 

u 

beta-BHC 

ND 

0,08 

0,24 

ug/kg  dry 

O2-May-2016 

21  -Aug-20 16 

EPA  3081 A 

u 

deha-BHC 

ND 

0,08 

0,24 

ug/kg  dry 

02-May-20l6 

21  -Aug-20 16 

EPA  8031 A 

u 

Diddrin 

ND 

0,08 

0,24 

ugykg  diy 

02-May-2016 

21 -Aug-20 16 

EPA  3031 A 

u 

EndosulfanI 

ND 

0,08 

0.24 

ug/kg  dry 

O2-May-2016 

21  -Aug-20 16 

EPA  30SJA 

u 

Endosulfan  Et 

ND 

0,08 

0.24 

ug/kg  dry 

02-Miy-2016 

21 -Aug-20 16 

EPA  303]  A 

u 

Endosulfan  sulfate 

ND 

0.08 

0.24 

ug/kg  dry 

02-May-20 1 6 

21 -Aug-20 16 

E^  3031 A 

u 

Eodrin 

ND 

0.08 

0,24 

ug/kg  diy 

O2-May-2016 

21 -Aug-20 16 

EPA  8031 A 

u 

Endrin  aldehyde 

ND 

0,08 

0.24 

ug/kg  dry 

02-May-2016 

21 -Aug-20 16 

EPA  8031 A 

u 

Endrin  ketone 

ND 

0.08 

0,24 

ug/kg  dry 

Q2-May-2fl16 

21 -Aug-20 16 

EPA  3031 A 

u 

ganwna-BHC  (Lindane) 

ND 

008 

0124 

ug/kg  diy 

02-M*y-2016 

21 -Aug-20 16 

EPA  3031 A 

u 

Gamin  a-  Chlordane 

02  S 

0.08 

0.24 

ug/kg  diy 

02-May-2016 

21 -Aug-20 16 

EPA  803]  A 

Heptachlor 

ND 

0,08 

0.24 

ug/kg  dry 

02-May.20l6 

21 -Aug-20 16 

EPA  8031 A 

u 

Heptachlor  epoxide 

ND 

0,08 

0.24 

ug/kg  dry 

02-May-2016 

21 -Aug-20 16 

EPA  3031 A 

u 

Methoxychlor 

ND 

0,08 

0.24 

ug/kg  dry 

02-Miy-20l6 

21 -Aug-20 16 

EPA  3031 A 

u 

Toxaphcne 

ND 

2.S5 

9.50 

ug/kg  dry 

02-May-20l6 

21 -Aug-20 16 

EPA  80S] A 

u 

Surrogate.  2,4,$0  JJfroe  klo.’V-m-  jyl/ne 

3A0 

40.7% 

40-/25 

02-/^-2016 

2l-Aug-2016 

SPA  m/A 

Surrogate:  Decachlorobipkenyl 

54)3 

66.2% 

40-/50 

02-M&-2016 

21- Aug-2016 

EPA  S06/A 

77*?  results  in  this  report  apply  to  the  sanples  analyzed  in  accordance  yath  the  chain  of 
custody  document.  This  analytical  report  rrarsl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported; 

|  San  Di  ego  CA,  92152 

Project  Manager  Joel  Guerctro 

21 -Oct-2016 

_ 1 

RARA-T1  &T2-042O16 

6042701-01  (Soil /Sediment) 

Detection 

Reporting 

Analyte 

Result 

Limit 

Limit 

Units 

Prepared 

Analyzed 

Method 

Notes 

ERDC-EL-EP  C 

Polynuclear  Aromatic  Compounds  bv  GC/MS  with  Selected  Ion  Monitor  in  si 

1-MelJiy]  naphthalene 

ND 

1.14 

3,70 

ug/kg  dry 

02  May  2016 

13MV-2016 

EPA8270C 

U 

2-MeihylnapMialcne 

NB 

1,14 

3,70 

ug/kg  diy 

02May-2Cl6 

13-May -201 6 

EPAE270C 

U 

Accnaphthcnc 

ND 

1.14 

3,70 

ug/kg  diy 

02-May-201$ 

13  -May  -201 6 

EPAE270C 

U 

Acenaphthylene 

1J92 

1.14 

3.70 

ug/kg  diy 

02-May -201 6 

13 -May -201 6 

EPAE270C 

I 

Anthracene 

4  $9 

L14 

3,70 

ug/kg  thy 

02-May -201 6 

13-M*y-2016 

EPAE270C 

Bet  170  (■)  aulltrairrif 

292 

1.14 

3.70 

ug/kg  diy 

02-May-20 1 6 

13-May -201 6 

EPA8270C 

Bo  170  (a)  j^rair 

5 92 

1.14 

3,70 

ug/kg  diy 

02-May-20l6 

13  May -201 6 

EPA8270C 

Benzo  (hi  fluoranthene 

505 

1.14 

3.70 

ug/kg  diy 

02-May-2016 

13 -May-201 6 

EPA8270C 

B«ulo  penJtik 

48  & 

1.14 

3.70 

ug/kg  dry 

02-May-2016 

13  -May-201  $ 

EPAE270C 

Bnoo  rk)  fluoranthene 

475 

1.14 

3.70 

ug/kg  dry 

Q2-May-20 1 6 

1 3-May -201 6 

EPAE270C 

Chrysene 

34.4 

1.14 

3.70 

ug/kg  dry 

OS-Miy-2016 

13-May -201 6 

EPA  E270C 

Dibenz  (aji)  anthracene 

652 

L14 

3,70 

ug/kg  dry 

02-May-2016 

13-May -201 6 

EPA8270C 

Fluoranthene 

24.9 

1-14 

3,70 

ug/kg  diy 

02-M*y-20l6 

13-May -201 6 

EPA  827 OC 

Fluorcnc 

ND 

1.14 

3,70 

ug/kg  diy 

02-May-20l6 

13  May-201 6 

EPA8270C 

u 

Indetio  i  l£,3-cd)  pyrene 

475 

1.14 

3.70 

ugAtg  diy 

02-Miy-2016 

13  May-2016 

EPAE270C 

Naphthalene 

I5S 

1.14 

3.70 

ug/kg  dry 

02-May-2O16 

1 3-May -201 6 

EPAE270C 

I 

Phenanthrene 

S  SI 

1.14 

3.70 

iig/kg  dry 

02-May-2O16 

1 3-May -201 6 

EPAS270C 

Pyrene 

41 A 

1.14 

3,70 

ug/kg  diy 

02-May-2016 

13 -May-201 6 

EPA  827 OC 

Surrogate-  2-Fkavvbiphtny! 

55 

46.7% 

40-105 

02-Mv-20l6 

I3.liay.2016 

EPA  82? 0C 

Surrogate.  Terphenyl-dl* 

68 

39.5% 

30-125 

M-Mw-2016 

I3.liay.20i  6 

BPA3270C 

D422  Grain  Size 

Clay 

14,2 

% 

03  May-201 6 

J>t22 

Coarse  Sand 

0.0 

% 

03 -May -201 6 

D422 

Fine  Sand 

68.1 

% 

03  May -201 6 

D422 

Giavel 

0.0 

% 

03  -May  -201 6 

D422 

Hydrmneter  Reading  1  -  Percent 

Finer 

195 

% 

03  May-201 6 

D422 

Hydrometer  Reading  2  -  Percent 

Finer 

189 

% 

03-May -201 6 

D422 

Hydrometer  Reading  3  -  Percent 

Finer 

175 

% 

03-May -201 6 

D422 

Hydrometer  Rea  ding  4  -  Percent 

Finer 

155 

% 

03  May -201 6 

LM22 

Hydrometer  Readings  -  Percent 

Flier 

14  2 

% 

03  May-201 6 

D422 

Hydrometer  Reading  6  -  Percent 

Flier 

12  2 

% 

03-May -201 6 

D422 

77*?  results  in  this  report  apply  to  the  sanples  analyzed  in  accordance  yath  the  chain  of 
custody  document.  This  analytical  report  rrarsi  be  reproduced  in  i Is  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Environmental  Science  and  Applied  System  Branch,  5360' 

San  Di  ego  CA,  92152 

Project:  RARA 

Project  Manager  Joel  Guerciro 

Reported: 

21 -Oct-20 16 

RARA-T1  &T2-042O16 

6042701-01  (Soil/Sedi  men  tj 

Detect!  <m 

Reporting 

Analyte 

Result 

Limit 

Limit  Units 

Prepared 

Analyzed 

M  cthod  Notes 

TestAmerfca  B  m  l  in  til  on 

13422  Grab)  Size 

Hydrometer  Reading"  -  Percent 

102 

% 

O^M*y-201$ 

D422 

Finer 

Medium  Sand 

02 

% 

03  May -201 6 

D422 

Sand 

6$  3 

% 

03  -May  -201 6 

D422 

Sieve  Size  #10  -  Percent  Finer 

1000 

% 

O3-May-2016 

D422 

Sieve  Size  #100  -  Percent  Finer 

8S.1 

% 

03-M*y-201$ 

D422 

Sieve  Size  #20  Percent  Finer 

99  $ 

% 

03  -May  -201 6 

D422 

Sieve  Size  #200  Percent  Finer 

SI  .7 

% 

03  -May-201 6 

D422 

Sieve  Size  #4  -  Percent  Finer 

100  J0 

% 

03-May -201 6 

D422 

Sieve  Size  #40  -  Percent  Finer 

99S 

% 

03-May -201 6 

IH22 

Sieve  Size  #60  -  Percent  Finer 

9S$ 

% 

03-May -201 6 

D422 

Sieve  Size  #S0  -  Percent  Finer 

94  5 

% 

03  May-201  $ 

D422 

Sieve  Size  0^75  in  ch  -  Percent  Finer 

100  JO 

% 

O3-May-201$ 

D422 

Sieve  Size  0+75  inch  Percent  Finer 

100,0 

% 

03  May-201  $ 

D422 

Sieve  Size  1  bach  -  Pert  fill  Finer 

100  JO 

% 

03-May -201 6 

D422 

Sieve  SUe  1.5  inch  -  Percent  Fins’ 

100.0 

% 

03-May -201 6 

IH22 

Sieve  Size  2  Inch  -  Percent  Finer 

1004) 

% 

03  May-2016 

IH22 

Sieve  Size  3  inch  -  P®  cent  Finer 

100  JO 

% 

03  May-201 6 

D422 

Silt 

17  J5 

% 

03  May +201 6 

D422 

Pa-cent  Moisture 

SO  .7 

0.1 

0.1  % 

05-May -201 6 

2540G 

Percent  Solids 

693 

0.1 

0.1  % 

05 -May +201 6 

254 QG 

Total  Organic  Carbon 

5200 

97 

360  mg/Kg  diy 

09  -May-201 6 

WALKLEY 

BLACK 

77*?  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  ttsisi  be  reproduced  in  i is  enlinly. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  A|jplied  System  Brand]..  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guerciro 

21 -Oct- 2016 

R  A  R  A-S 1  &S2-Q42 016 
6042701-02  (SoU/Sedinient) 


Analyte 

Result 

Detection 

Limit 

Rep-orting 

Limit 

Units 

Prepared 

Analyzed 

Method 

Notes 

ERDC  EL-EP  C 

Classical  Ch  an  istrr  Parameter? 

%  Solids 

84  jS 

0.500 

0.500 

%  Solids 

2l-Oct-2C16 

21-Qrt-2016 

% 

Cal  cul  alien 

Mercury 

0.00515 

0.00345 

0.00345 

mg /kg 

1 3-May-201 6 

IS -May -201 6 

EPA  7474 

Iron 

1060 

1,60 

8,01 

mg  dig 

09.May-20l6 

2SMay-20l6 

846/6010 

Aluminum- 27  [1] 

797 

0,0726 

01363 

mg/kg 

09-Msy-2016 

12 -May-201 6 

SW  846/6020 

Cadmium- 111  [1] 

ND 

0,0726 

0.363 

mg 

09-May-2Cl6 

12 -May -201$ 

£W  846/6020 

u 

Copper-63  [2] 

0A67 

0.0726 

0,363 

mg/kg 

G9-May-20l6 

12-May-2016 

£W  846/6020 

Lead  206  [1] 

127 

0.0726 

0,363 

mg /kg 

09-May-2t>16 

12-May -201 6 

SW  846/6020 

7,in?  66  [I] 

555 

3.63 

7.26 

mg  /kg 

09-May-2016 

12-May -201 6 

SW  846/6020 

I 

Orfiflii  n  clil  on  n  e  Pestk  i  des  h  V  EPA  M  etliu  A  808 1 A 

4,4-DDD 

ND 

0.06 

0.19 

ug/kg  dry 

02-May -201 6 

21 -Ana-2016 

EPA  3031 A 

u 

4,4 -DDE 

ND 

0.06 

0,19 

ug/kgdry 

02-Miy-2«16 

21 -Aug-20 16 

EPA  3031 A 

JJ 

4,4 -DDT 

ND 

0,06 

0.19 

ug/kgdry 

Q2-M*y-2016 

21 -Aug-20 16 

EPA  3031 A 

u 

Alikin 

ND 

006 

ai9 

ug%  dry 

Q2-May-2016 

21 -Aug-20 16 

IPA  3031 A 

u 

alpha-BHC 

ND 

006 

ai9 

ng/kg  dry 

02-May-2fl16 

21 -Aug-20 16 

EPA  3031 A 

u 

dpha-Cldordan* 

ND 

0.06 

0.19 

ug/kg  dry 

Q2-May-2016 

21 -Aug-20 16 

EPA  3031 A 

u 

beta-BHC 

ND 

0,06 

0,19 

ug/kg  dry 

02-May-20l6 

21 -Aug-20 16 

EPA  3031 A 

u 

delta  BBC 

ND 

0,06 

0,19 

ugdtg  dry 

62-Map -201 6 

21 -Aug-20 16 

IPA  3031 A 

u 

DiddHn 

ND 

0,06 

0,19 

ug/kg  dry 

G2-May-2016 

21 -Aug-20 16 

EPA  3031 A 

u 

Endosulfan  I 

ND 

0,06 

0,19 

ug/kg  dry 

Q2-May-2016 

21 -Aug-20 16 

ESA  3031A 

u 

Endosulfan  II 

ND 

0,06 

0.19 

ug/kg  dry 

02-May-20 1 6 

21 -Aug-20 16 

EPA  3031 A 

u 

Endosulfan  sulfate 

ND 

0.06 

0.19 

ug/kg  dry 

G2-May-2016 

21 -Aug-20 16 

EPA  3031 A 

u 

Endrin 

ND 

0.06 

0.19 

ugrttg  dry 

02-May-2O16 

21 -Aug-20 16 

EPA  3031A 

u 

Endrin  aldehyde 

ND 

0.06 

0,19 

ug/kg  dry 

02-Miy-2016 

21  -Aug-20 16 

EPA  3031 A 

u 

Endrin  ketone 

ND 

0,06 

0,19 

ng/kg  dry 

02-May-2t)16 

21 -Aug-20 16 

EPA  3031 A 

u 

ganwna-BHC  (Lindane) 

ND 

006 

0,19 

ug/kg  dry 

02-M*y-2Cl6 

21 -Aug-20 16 

EPA  3031 A 

u 

gamrna-Chlordanc 

ND 

0.06 

019 

ugdtg  dry 

02-May-20l6 

21-Aug-2016 

EPA  3031A 

u 

Hcptaehlar 

ND 

0.06 

0.19 

ug/kg  dry 

62-May -201 6 

21 -Aug-20 16 

EPA  8031A 

u 

Heptachlar  epoxide 

ND 

0,06 

0.19 

ng/%  dry 

02-May -201$ 

21 -Aug-20 16 

EPA  3031 A 

u 

Mcthoxychlor 

ND 

0.06 

0.19 

ng%  dry 

02-May -201$ 

21 -Aug-20 16 

EPA  3031 A 

u 

Toxapkcne 

ND 

2.33 

7.76 

ug/kg  dry 

02-May-20l6 

21 -Aug-20 16 

EPA  3031 A 

u 

Surrogate.  2^4,  A  6  leLrachloro-m-jykne 

3A2 

55,0% 

40-/25 

2PAt^2016 

EPA  30S1A 

Surrogate.  Decach lorcbiphenyl 

456 

78.2% 

40-130 

C8-tev-2QM 

2l-Ms-2m 

EPA  miA 

77*?  results  in  this  report  apply  to  the  sanples  analyzed  in  accordance  yath  the  chain  of 
custody  document.  This  analytical  report  rrarsi  be  reproduced  in  i Is  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported; 

|  San  Di  ego  CA,  92152 

Project  Manager  Joel  Guerctro 

21 -Oct-2G16 

_ 1 

R  A  R  A-S 1  &S2-042 016 

6042701-02  (Soil  Sediment) 

Detection 

Reporting 

Analyte 

Result 

Limit 

Limit 

Unite 

Prepared 

Analyzed 

Method 

Notes 

ERDC-EL-EP  C 

Polynuclear  Aromatic  Compounds  bv  GC/MS  witlt  Selected  Ion  Monitorum 

1 -Methyl  naphthalene 

ND 

0,932 

3,03 

ug/kg  dry 

02  May  2C 16 

UMv-2016 

EPAS270C 

U 

2-MeihylnapMialcne 

ND 

0.932 

3,03 

ug/kg  diy 

02-May-2Cl6 

13-May -201 6 

EPAE270C 

U 

Accnaphthcnc 

ND 

0.932 

3,03 

ug/kg  diy 

02-May-2d6 

13  -May  -201 6 

EPAE270C 

U 

Acenaphthylene 

ND 

0.932 

3,03 

ug/kg  dry 

02-May-2Cl6 

13  -May  -201  6 

EPAE270G 

U 

Anthracene 

ND 

0.932 

3,03 

ug/kg  chy 

02-May-2tJ16 

1 3-May -2016 

EPAE270C 

U 

Bcnzo  (a)  anthracene 

ND 

0,932 

3,03 

ug/kg  dry 

02-MAy-2016 

13May-201G 

EPAE270C 

U 

Bcnzo  (a)  pyrene 

ND 

0.932 

3,03 

ugAtg  diy 

02-May-2016 

13  May-2016 

EPAE270C 

u 

Baizo  (h)  fluoranthene 

ND 

0,932 

3,03 

ug/kg  diy 

92-May-2016 

13  May-201 6 

EPAS270C 

u 

Bcnzo  (g.h,j)  perylenc 

ND 

0,932 

3,03 

ug/kg  diy 

02'M*y-20l6 

7  3 -May-201 6 

EPAS270C 

u 

Benzo  (kj  fluoranthene 

ND 

0,932 

3,03 

ug/kg  diy 

02'May'2016 

13-May -201 6 

EPAE270C 

u 

Claysene 

ND 

0,932 

3,03 

ug/kg  diy 

02-May-2016 

13 -May -201 6 

EPA8270C 

u 

Dibenz  (a,h)  anthracene 

ND 

0,932 

3,03 

ug/kg  diy 

13-May -201 6 

EPAS270C 

u 

Fluoranthene 

ND 

0,932 

3,03 

ug/kg  diy 

02-May-20l6 

13  May-201 6 

EPAS270C 

u 

Fluorcne 

ND 

0,932 

3,03 

ug/kg  diy 

02-May -201 6 

3  3 -May-201 6 

EPAS270C 

u 

IikIciio  (1 ,2,3 -cd)  pyrene 

ND 

0.932 

3,03 

ng/kg  diy 

02-May-2t(16 

13 -May-201 6 

EPAE270G 

u 

Naphthalene 

ND 

0.932 

3,03 

ug/kg  dry 

02-Miy-2016 

13  May-2016 

EPAE270C 

u 

Fhenanthrenc 

ND 

0.932 

3,03 

ug/kg  dry 

02-May -201 6 

13  May-2016 

EPAE270C 

u 

Pwenc 

ND 

0.932 

3,03 

ng/kg  diy 

02-May-20 1 6 

1 3-May -201 6 

EPAE270C 

u 

Surrogate.  2-Fhiarobiphenyi 

67 

?U% 

40-/05 

Q2-M^20W 

M-May-2016 

EFA  S770CJ 

SrrQgafa  Terphenyl-dM 

77 

83.0% 

30-125 

C2-May-2016 

13-May-2016 

EPA8270C 

D422  Grain  Size 

Clay 

1.1 

% 

03  May-2016 

D422 

Coarse  Sand 

0.4 

% 

03-May -201 6 

D422 

Ffcit  Sand 

39  A 

% 

03-May-2016 

D422 

Gravel 

0.0 

% 

03 -May -201 6 

£M22 

Hydrometer  Rea  dine  1  *  P«c«it 

Finer 

1.6 

% 

03  May-201 6 

IM22 

Hydrometer  Reading  2  -  Percent 

Finer 

1j6 

% 

03-May -201 6 

D422 

Hydrometer  Reading  3  -  Percent 

Finer 

12 

% 

03-May -201 6 

D422 

Hydrometer  Rending!  -  Percent 

Finer 

12 

% 

03-May -201 6 

LM22 

Hydrometer  Reading  ?  -  Percent 

Finer 

1.1 

% 

03 -M^ -201 6 

D422 

Hydrometer  Reading  6  -  Percent 

Finer 

1.1 

% 

03  May-201 6 

D422 

77*?  results  in  this  report  apply  to  the  sanples  analyzed  in  accordance  yath  the  chain  of 
custody  document.  This  analytical  report  rrarsi  be  reproduced  in  i Is  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported; 

|  San  Die&o  CA,  92152 

Project  Manager  Joel  Gucrciro 

21 -Oct-20 16 

R  A  R  A-S 1  &S2-042 016 

6042701-02  (Soil  Sediment) 

Detecti  mi 

Reporting 

Analyte 

Result 

Limit 

Limit  Units 

Prepared 

Analyzed 

Method  Notes 

TestAmerica  Burlbiejoti 

13422  Grab)  Size 

Hydrometer  Rea  (line"  -  Percent 

Finer 

1.1 

% 

O^M*y-201$ 

D422 

Medium  Sand 

5S.S 

% 

03  May -201 6 

D422 

Sand 

9Sj6 

% 

03  -May  -201 6 

D422 

Sieve  Size  #10  -  Percent  Finer 

99,6 

% 

O3-May-2016 

D422 

Sieve  Size  #100  -  Percent  Finer 

4,1 

% 

03-M*y-201$ 

D422 

Sieve  Size  #20  Percent  Finer 

S0j6 

% 

03  -May  -201$ 

D422 

Sieve  Size  #200  Percent  Finer 

15 

% 

03  -May  -201 6 

D422 

Sieve  Size  #4  -  Percent  Finer 

100  J0 

% 

03-May -201 6 

D422 

Sieve  Size  #40  -  Percent  Finer 

403 

% 

03-May -201 6 

IH22 

Sieve  Size  #60  -  Percent  Finer 

1Uj6 

% 

03-May -201 6 

D422 

Sieve  Size  #S0  -  Percent  Finer 

55 

% 

03  May-201  $ 

D422 

Sieve  Size  0.S75  in  ch  -  Percent  Finer 

100  j0 

% 

03-May-201$ 

D422 

Sieve  Size  0+75  inch  Percent  Finer 

100,0 

% 

03  May-201  $ 

D422 

Sieve  Size  1  bach  -  Pert  ml  Finer 

IODjO 

% 

03-May -201 6 

LM22 

Sieve  SUe  1.5  inch  -  Percent  Finer 

100.0 

% 

03-May -201 6 

IH22 

Sieve  Size  2  Inch  -  Percent  Finer 

1004) 

% 

03  May-2016 

IH22 

Sieve  Size  3  inch  -  Pa:  cent  Finer 

100  J0 

% 

03  May-201 6 

D422 

Silt 

0.4 

% 

03  May +201 6 

D422 

Pa-cent  Moisture 

0.1 

0.1  % 

05-May -201 6 

2540G 

Percent  Solids 

74.9 

0.1 

0.1  % 

05  May -201 6 

254 0G 

Total  Organic  Carbon 

ND 

39 

330  mg/Kg  diy 

09  -May-201 6 

WALKLEY 

BLACK 

77*?  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  nsisi  be  reproduced  in  i is  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

21 -Oct-20 16 

RARA-C1  &C2-042016 

6042701-03  (SoU/Sedlment) 


Analyte 

Result 

Detection 

Limit 

Reporting 

Limit 

Units 

Prepared 

Analyzed 

Method 

Notes 

ERDC-EL-EP  C 

ClflKsicfl]  Chemistry  Parameters 

%  Solids 

443 

0.500 

0.500 

%  Solids 

21 -Oct-20 16 

21-Oct-2016 

% 

Calculation 

Mercury 

SAS 

0.00381 

Q.003S1 

mg/kg 

13-MAy-2016 

18-May -201 6 

EM  7474 

Iron 

31000 

1,5S 

7,90 

mg/hg 

09M^-2016 

28-May -20 16 

SWS46/&010 

Aluminum  2"  [1] 

1740 

0,0099 

0.0497 

0?-May-29l6 

12 -May-201 6 

846/6020 

Cadmium-  111  [1] 

(MS  9 

0,0993 

a497 

mg/kg 

09-May-2016 

12 -May -201 6 

SW  846/6020 

I 

Copper- 63  [2] 

162 

0.0993 

0,497 

mg/kg 

G9-May-20l6 

12-May-2016 

SW  846/6020 

Lead  206  [1] 

753 

0.0993 

0497 

mg /kg 

09-May-2O16 

12-May -201 6 

SW  846/6020 

Zmc  66  [IJ  271 

f>r ean n chi orincF esfrfc i des  fey  EPA  Method  S0S1A _ 

4.97 

9.93 

mg/kg 

09-May-2016 

12-May -201 6 

SW  846/6020 

4,4 -DDD 

ND 

0.12 

0,37 

ug/kg  dry 

Q2-May-20 1 6 

21-Au£-2016 

EM  3081 A 

b 

4,4 -DDE 

ND 

0.12 

0,37 

ug/kg  dry 

Q2-May-2016 

21 -Aug-20 16 

EM  3031 A 

U 

4,4 -DDT 

ND 

0,12 

0.37 

ug/kg  dry 

02-May -201$ 

21  -Aug-20 16 

EPA  3081 A 

u 

Alikin 

ND 

0,12 

0,37 

ug/kg  dry 

02-May-2Cl6 

21  -Aug-20 16 

IPA  3081 A 

u 

alpha-BHC 

ND 

012 

0,37 

ug/kg  dry 

02-May-2C16 

21 -Aug-20 16 

EPA  3081 A 

u 

alpha  Chi ordane 

152 

0.12 

0.37 

ug/kg  dry 

02-May-2016 

21 -Aug-20 16 

EPA  3081 A 

beta-BHC 

ND 

0,12 

0,37 

ug/kg  dry 

02-May-20l6 

21 -Aug-20 16 

EPA  3031 A 

B 

dctta-BHC 

ND 

0.12 

0,37 

ug/kg  dry 

02-Map -201 6 

21 -Aug-20 16 

EPA  80S] A 

U 

Diddrin 

ND 

0.12 

0l37 

ug/kg  dry 

O2-May-2016 

21 -Aug-20 16 

EPA  303]  A 

u 

Endosulfan  I 

ND 

0.12 

0.37 

ug/kg  dry 

G2-Miiy-2016 

21 -Aug-20 16 

EPA  3081 A 

B 

Endosulfan  11 

ND 

0.12 

0.37 

ug/kg  dry 

G2-May-2016 

21 -Aug-20 16 

EM  3031 A 

U 

Endosulfan  sulfate 

ND 

012 

0,37 

ug/kg  dry 

G2-May-2016 

21  -Aug-20 16 

EPA  3031 A 

U 

Endrin 

ND 

0  12 

0,37 

ug/kg  dry 

02-May-20l6 

21 -Aug-2016 

EPA  3081 A 

u 

Endrin  aldehyde 

ND 

012 

a37 

ug/kg  dry 

02-May-2C16 

21 -Aug -2016 

EPA  3031 A 

u 

Endrin  ketone 

ND 

0.12 

637 

ug/1^  dry 

02-M*y-2016 

21 -Aug-20 16 

EPA  3031 A 

u 

ganma-BHC  (Lindane) 

ND 

0.12 

0.37 

ug/kg  dry 

02-May-2016 

2l-Aug-20l6 

EPA  8081 A 

b 

ganun  a-  Chi  wdane 

337 

0,12 

0.37 

ug/kg  dry 

02-May-20l6 

21 -Aug-2016 

EPA  8081A 

Heptachlor 

ND 

0,12 

0,37 

ug/kg  dry 

02-May -20 16 

21 -Aug  42016 

EPA  80S] A 

u 

Hcptachlor  epoxide 

ND 

0.12 

0.37 

ugAtg  dry 

G2-May-2016 

21 -Aug-20 16 

EM  3031 A 

B 

Methoxychlor 

ND 

0.12 

0,37 

ug/kg  dry 

02May-2Ol6 

21 -Aug-20 16 

EM  3031 A 

u 

Toxaphene 

ND 

4,43 

14.8 

ug/kg  dry 

02-May-20l6 

21 -Aug-20 16 

EM  3031 A 

B 

Sirroga&i  2A$6  Tiirachlerv-fn-pyttne 

ND 

% 

40*125 

CB-Mr20id 

2i-Atg-2016 

EPA  SCSIA 

QM-03,  U 

a arrogate:  Decachlorobiphenyl 

ND 

% 

40-130 

&-MC&-20M 

21-Ats-20M 

EPA  miA 

QM-0S,  U 

77*?  results  in  this  report  apply  to  the  sanples  analyzed  irt  accordance  xsf h  the  chain  of 
custody  document.  This  analytical  report  nsisi  be  reproduced  in  i is  enlinly. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Brandi,  5360' 

Reported; 

|  San  Diego  CA*  92152 

Project  Manager  Joel  Guerctro 

21 -Oct-20 16 

RARA-C1  &C2-042016 

6042701-03  (Soil  Sodi  in  out) 

Detection 

Reporting 

Analyte 

Result 

L  i  m  1 1 

Limit 

Units 

Prepared 

Analyzed 

Method 

Notes 

ERDC-EL-EP  C 

Pol  vim  dear  Aromatir  Compouiulsby  GOMS  with  Selected  Ion  Monitor  in  si 

1-Melhy]  naphthalene 

ND 

1,77 

5,76 

ugrttg  dry 

02  May  2016 

1344^-2916 

EPAS270C 

U 

2  Mrihy (naphthalene 

3:90 

177 

5.76 

ug/kg  dry 

02May-20l6 

miay-2016 

EPAE270C 

J 

Acenaphdiene 

1.78 

1.77 

5.76 

ug/kg  dry 

02-May-20 1 6 

1344^-2016 

EPAE270C 

J 

Acenaphthylene 

S.59 

1.77 

5.76 

ug/kg  dry 

02-May-2tH6 

1 3  -May  -201 6 

EPAE270C 

Anthracsie 

1541 

1,77 

5,76 

ug/kg  dry 

02-May ’201 6 

13-May-2016 

EPAS270C 

B«lZO  (■)  aulltrairrif 

72.7 

1,77 

5,76 

ug/kg  dry 

02-3^-2016 

13’May-201$ 

EPAS270C 

B«lm)  (a.)  pyr«lf 

272 

1,77 

5.76 

ug/kg  dry 

02M®y’20l6 

13 -May -29 16 

EPAS270C 

Batzo  (b)  fhiuraiithene 

297 

1.77 

5.76 

ug/kg  diy 

02-May-2fll6 

13  May -201 6 

EPAS270C 

BefUHJ  (EJisif  ptrjlrne 

224 

1,77 

5.76 

ug/kg  dry 

02-May-20 1 6 

1 3-May -201 6 

EPAE270C 

Bni/.n  (hi  fluoranthene 

239 

1.77 

576 

ug/kg  dry 

02-May-2016 

13-May -201 6 

EPAE270C 

Chrysene 

118 

1.77 

5.76 

ug/kg  dry 

02-May-20 1 6 

1 3-May -201 6 

EPAE270C 

iNbenz  (aji)  anthracene 

38:5 

1,77 

5,76 

ug/kg  dry 

02'May’20l$ 

]  3  May-201 6 

EFAB270C 

Fluoranthene 

48.8 

1.77 

5.76 

ug/kg  dry 

02M*y-20l6 

13-May -291 6 

EPAE270C 

Fhiorene 

2.77 

1,77 

5.76 

ug/kg  dry 

02-May-2D16 

13  -May-201  6 

EPAS270C 

J 

Indeno  (1 2.3-ed)  pyrene 

243 

1,77 

5,76 

ug/kg  diy 

02-May-2016 

1 3-May -201 6 

EPAE270C 

Naphthalene 

7j01 

1.77 

5.76 

ug/kg  dry 

02May’2016 

13 -May -201 6 

EPAE270C 

Phenanthren* 

33,6 

1.77 

5-76 

ug/kg  dry 

02-May-2016 

13-May -201 6 

EPAS270C 

Pjrene 

80.7 

1.77 

5.76 

ug/kg  dry 

02May-20l6 

13 -May-201 6 

EPAE270C 

2-  F iuorv  biphe  nyl 

ND 

% 

40-105 

G2-Mqy-2Q16 

11 -May- 20 16 

EFA  S270C 

QM-03.,  U 

Surmgttl/t:  Terpkeayl-dl4 

ND 

% 

30-125 

Q2-Mt&-2Q16 

11 -May- 20 16 

RFA  8270C 

QM-03,  U 

1)422  Grain  Size 

Clay 

336 

% 

03 -May -201 6 

D422 

Coarse  Sand 

0.1 

% 

03 -May -201 6 

D422 

Fme  Sand 

21.1 

% 

03-May -201 6 

D422 

Gravel 

16 

% 

03-May -201 6 

D422 

Hydrometer  Reading  1  -  Percent 

Finer 

52.1 

% 

03 -May -201 6 

D422 

Hydrometer  Reading  1  -  Percent 

Finer 

48.7 

% 

03 -May -201 6 

D422 

Hydrometer  Reading  3  Percent 

Finer 

44.1 

% 

03 -May-201 6 

D422 

Hydrometer  Heading  4  -  Percent 

Finer 

38.4 

% 

03  May-2016 

D422 

Hydrometer  Reading  ?  Percent 

Finer 

336 

% 

03  May-201 6 

D422 

Hydrometer  Reading  6  -  Percent 

Fmer 

29  :0 

% 

03  -May  -201 6 

D422 

77*?  results  in  this  report  apply  to  the  sanples  analyzed  irt  accordance  xsf h  the  chain  of 
custody  document.  This  analytical  report  nsisi  be  reproduced  in  i is  enlinly. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Environmental  Science  and  Applied  System  Branch,  5360' 

San  Di  ego  CA,  92152 

Project:  RARA 

Project  Manager  Joel  Guerciro 

Reported; 

21 -Oct-20 16 

RARA-C1  &C2-G42Q16 

6042701-03  (Soil  Sfdi  in  out) 

Detecb  mi 

Reporting 

Analyte 

Result 

Limit 

Limit  Units 

Prepared 

Analyzed 

Method  Notes 

TestAm«,kn  Burlington 

D422  Grab)  Size 

Hydrometer  Rea  (line"  -  Percent 

222 

% 

03-M*y-201$ 

D422 

Finer 

Medium  Sand 

S3 

% 

03 -May -201 6 

D422 

Sand 

25  J0 

% 

03  -May  -201 6 

D422 

Sieve  Size  #10  -  Percent  Finer 

98,3 

% 

O3-May-2016 

D422 

Sieve  Size  #100  -  Percent  Finer 

844 

% 

03-May-201$ 

D422 

Sieve  Size  #20  Percent  Finer 

974 

% 

03  -May  -201$ 

D422 

Sieve  Size  #200  Percent  Finer 

734 

% 

03  -May  -201 6 

D422 

Sieve  Size  #4  -  Percent  Finer 

9S4 

% 

03-May -201 6 

D422 

Sieve  Size  #40  -  Percent  Finer 

945 

% 

03-May -201 6 

IH22 

Sieve  Size  #60  -  Percent  Finer 

905 

% 

03-May -201 6 

W22 

Sieve  Size  #S0  -  Percent  Finer 

S7j0 

% 

03  May-201  $ 

D422 

Sieve  Size  0*375  in  ch  -  Percent  Finer 

994 

% 

03 -May -201 6 

D422 

Sieve  Size  0+75  inch  Percent  Finer 

100  O 

% 

03  -May-201  $ 

D422 

Sieve  Size  1  bach  -  Pert  fill  Finer 

100  JO 

% 

03-May -201 6 

LM22 

Sieve  SUe  1.5  inch  -  Percent  Fins’ 

10(1.0 

% 

03-May -201 6 

IH22 

Sieve  Size  2  Inch  -  Percent  Finer 

1004) 

% 

03  May-2016 

IH22 

Sieve  Size  3  inch  -  P®  cent  Finer 

100  JO 

% 

03  -May-201 6 

D422 

Silt 

395 

% 

03-May -201 6 

D422 

Pa-cent  Moisture 

535 

0.1 

0.1  % 

05-May-2016 

2540G 

Percent  Solids 

46.7 

0.1 

0.1  % 

05 -May -201 6 

254 0G 

Total  Organic  Carbon 

1S000 

140 

540  mg/Kg  diy 

09  -May-201 6 

WALKLEY 

BLACK 

77*?  results  in  this  report  apply  to  the  samples  analyzed  m  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  nszsi  be  reproduced  in  its  entirely. 
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Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

21 -Oct-20 16 

Metals  by  EPA  6000/7000  Series  Methods  -  Quality  Control 
ERDC-EL-EP-C 


Detection 

Rf-porling 

Spike 

Source 

%REC 

RPD 

Analyte 

Result  Limit 

Limit  Units 

Level 

Result 

%REC 

Limits 

RPD 

Limit 

Netes 

Butch  B6DS078  -  Default  Prep  Metals 


Blank  (B6O5078BLK1) 


Duplicate  (BW>507g-DUPl) 


Prepared:  09-May-20 16  Analyzed:  12-May-2016 


Aluminum -27  [  1J 

ND 

o.ioo 

0.500 

mg/kg 

tr 

Cadnuum  - 1 1 1  [1] 

m 

0,100 

0.500 

u 

Copper -63  [2] 

HD 

0.100 

0.500 

mg&g 

u 

Lead-206  [1] 

HD 

0  100 

0.500 

mg/kg 

u 

Zinc-66  (1] 

7.03 

5  00 

10  0 

m&feg 

J 

LCS  tB6ftS07S-BSl) 

Prepared:  O9-May-20 16  Analyzed:  12-May-20l6 

Alumiituro-27[ll 

6350 

0  100 

0.500 

mgJkg 

5000 

127 

30-120 

Q 

CaAnium-Ul  [1] 

53.6 

0  10O 

0.500 

mg/kg 

50  00 

107 

S0-120 

Copper -63  [2] 

52.0 

Ci  100 

0.500 

mg/kg 

100.0 

92.0 

80-120 

Lead-206  (1] 

106 

0.100 

0.500 

mg/kg 

100.0 

106 

80-120 

Zinc-66  [1] 

153 

5,00 

100 

mgfcg 

200.0 

96  5 

80-120 

Calibration  Check  tB6«507S-CC  VI) 

Prepared:  09-May-20 16  Analyzed:  12-May-2016 

Aluminum -27  [1] 

0,0533 

00001 

0.0X5 

mg/kg 

0.05000 

107 

90-110 

Calibration  Check  (B605078-CCV2) 

Prepared:  09-May- 20 16  Analyzed:  12-May- 2016 

Aluminum-27[1] 

0.0543 

0  0001 

0.0X5 

mg/kg 

0.05000 

110 

90-110 

Source;  WH270HJ1 


Prepared;  09-May-20 16  Analyzed;  12-M 


Aluminum -27  [1] 

9090 

00965 

0432 

mg/kg 

9560 

5.07 

20 

Cadnuum  - 1 1 1  [1] 

0169 

0  0965 

0.432 

mg/kg 

0  J  OB 

44  2 

20 

Copper -63  [20 

48.6 

0  0965 

0.482 

mgdig 

49.7 

2  24 

20 

Lead-206  [lj 

22  0 

0  0965 

0.482 

mg/kg 

23  1 

4.37 

20 

Zint-66  [1] 

97.4 

4.32 

9.65 

mg/kg 

103 

5  66 

20 

Sources  6042701-01 


Prepared:  09-May-2fl  16  Analyzed:  12-May-2016 


AJumaitum-27[l] 

18500 

00977 

0.488 

mg/kg 

4333 

9560 

183 

80-120 

Q 

Cadtalum-lll  [1] 

50  0 

0  0977 

0.488 

mgftg 

43.83 

0  108 

102 

80-120 

Copper -63  [2] 

123 

0  0977 

0.488 

mgfkg 

97.66 

497 

301 

30-120 

Lead-206  (1] 

131 

00977 

0.438 

mg'kg 

9766 

231 

110 

80-120 

Zinc -66  [1] 

271 

4.33 

9.77 

m^kg 

1*5  3 

103 

36.0 

80-120 

77*?  results  in  this  report  apply  to  the  sanples  analyzed  i ft  accordance  yat/i  the  chain  of 
custody  documeri.  This  analytical  report  rrsist  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Environmental  Science  and  Applied  System  Branch*  5360' 
San  Di  eg  a  CA*  92152 

Project:  RARA 

Project  Manager  Joel  Guerciro 

Reported: 

21 -Oct-2G16 

Metals  by  EPA  6000/7000  Series  Methods  Quality  Control 

ERDC-EL-  EP-C 

Analyte 

Remit 

Detection 

Limit 

Reporting 

Limit 

Units 

Spike  Source 

Result  %REC 

%REC 

Limits 

RPD 

RPD 

Limit  Netes 

Batch  B61I5144  -  Default  Prep  M  etuis 

Blank  1*605144  BT.Kl) 

Prepared  &  Analyzed:  18^May-2016 

Mercury 

m 

900490 

0  09100 

mgftg 

EJ 

LCS  (B605144-BS1) 

Prepared  &  Analyzed:  lS^May-2016 

Mercury 

0197 

0.00490 

009100 

mg/kg 

9.1009  107 

75-125 

Calibration  Blank  (B605144-CCB1) 

Prepared  &  Analyzed:  lS-May-2016 

Mercury 

9.0091 

0094 

9.304 

mgdeg 

Calibration  Check  (B605144-CCV1) 

Prepared  -fe  Analyzed;  lS-May-2016 

Mercury 

0197 

9.00490 

cowoo 

mg/kg 

9J000  107 

99-119 

Calibration  Check  (B605144-CCV2) 

Prepared  &  Analyzed:  lS^May-2016 

Mercury 

0.105 

0.00400 

00  WOO 

nigTkg 

9  1000  105 

90-110 

Duplicate  (B605144  DUFI) 

Source:  «H270I-01 

Prepared  &  Analyzed;  lS-May-2016 

Mercury 

0.443 

000320 

009320 

mg/kg 

0  542 

183 

25 

Matrix  Spike  (B6U5144-MS1) 

Source  6042701-01 

Prepared  &  Analyzed:  lS*May«20l6 

Mercury 

0793 

000393 

000303 

mg/kg 

91542  0  542  1  03 

75-125 

Batch  B60515S  -  Default  Prep  Metals 

Blank  (B60S1SS-BLK1) 

Prepared:  09-May-20 16  Analyzed;  28-May-2016 

Iron 

ND 

1  60 

SCO 

EJ 

LCS  (B605158-BS1) 

Prepared:  09-May-20 16  Analyzed:  28-May-2016 

Iron 

5120 

1  60 

8.00 

mg/kg 

5090  102 

39429 

77*?  results  m  this  report  apply  to  the  samples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rrnsl  be  reproduced  in  its  entirely. 


P*ge  14  *E26 


Remedy  and  Recontamination  Assessment  Array 
Final  Report 


161 


March  2017 


USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch*  5360' 

Reported: 

San  Di  eg  a  CA*  92152 

Project  Manager  Joel  Guerciro 

21 -Oct-2G16 

Metals  by  EPA  6000/7000  Series  Methods  -  Quality  Control 
ERDC-E  L-  EP-C 


Analyte 

Detection  Reporting 

Result  Limit  Limit 

Units 

Spike 

Level 

Source  %RJEC 

Result  %REC  Limits  RED 

RPD 

Limit 

Nctes 

Batch  R60M58  -  Default  Prep  M  etuis 

Duplicate  (B60S15S  DUPl) 

Source?  6042701  01 

Prepared:  09-May-20 16  Analyzed:  28'May-2016 

Iron 

H109 

l  59 

7.96 

jn^kg 

14100  0  164 

20 

Matrix  Spike  (B60515S-MS1) 

Source?  6042701-01 

Prepared:  09-May'2016  Analyzed:  2E'May'2016 

Iron 

issoo 

1  59 

7.96 

mg/kg 

4972 

14100  93  5  80-120 

77*?  results  m  this  report  apply  to  the  samples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rrnsl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

JProject:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

21 -Oct-2016 

Organ ocEil or ine  Pesticides  by  EPA  Method  8081 A  Quality  Control 
ERDC-E  L-  EP-C 


Analyte 

Detection  Reposing 

Result  Limit  Limit  Units 

Spike  Source 

Level  Result  %REC 

%RJEC 

Limits  RPD 

RPP 

Limit 

Nctes 

Batch  B6II5001  -  EPA  3545 

Bfcmk  ^B605001  BLK1J 

Prepared:  02-May-20 16  Analyzed:  21-Au£-20L6 

4,4 f -DPP 

ND 

0,05 

0,17  ugfkgwet 

D 

4.4 r -DDE 

ND 

0  05 

0.17  ugftgwet 

cr 

4,4 '-DPT 

NP 

0.05 

0.17  ugifk^wet 

U 

AJdnn 

nd 

0  05 

0.17  ugfkgwet 

u 

alpha-BHC 

ND 

0  05 

0.17  ugftgwet 

u 

alpha-Oil  Cfdane 

ND 

0  05 

0.17  ugfkgwet 

u 

beta-EHC 

nd 

0.05 

0.1?  ug/kgwet 

u 

ddra-BHC 

ND 

0.05 

0.17  u#fkgw<t 

u 

Did  din 

ND 

0.05 

0.17  ugfkgwet 

u 

Endosutfan  1 

ND 

0.05 

0.1.7  u^kgwet 

u 

End&sulfan  Q 

ND 

0.05 

0.17  ugfRgwet 

u 

Enderolfstti  sulfate 

ND 

0.05 

0.17  ugfkgwet 

u 

Endnrj 

ND 

0.05 

0,17  ugfkgwet 

u 

Endrin  aJdehyde 

ND 

0  05 

0.17  ugfkgwet 

u 

Endrin  ketone 

ND 

0  05 

0.17  ugfkgwet 

u 

gamma-BKC  (Lindane) 

m 

0  05 

0.17  ug%  wet 

u 

gamm  a-Chl  ordane 

ND 

0  05 

0.17  ugrtegwet 

u 

Heptachlor 

ND 

005 

0.17  u^kgwet 

u 

Hcptaetilw  epoxide 

ND 

0.05 

0.17  u^kgwet 

CJ 

Methexydilor 

ND 

005 

0.17  u^kgwet 

u 

TojfapJienc 

ND 

2.00 

6.67  ugflugwet 

u 

Surrogate.  2A56  TeWac hlom-m- ryhw 

2.67 

u&kgmt 

sjss  sac 

40-125 

Surrogate.  Decockhrobiphenyi 

2M 

ugfkgmt 

50.2 

40-130 

LCS  (B605UO1-BS1) 

Prepared:  02-May-2D  16  Analyzed:  21 -Aug-20 16 

4,4'-DDP 

35 

0.05 

0.17  ug/kgwet 

4.000  33,0 

40-125 

4,4 '-PPE 

2  8 

0  05 

0.17  ugfkgwet 

4.000  69.0 

40-125 

4,4 r -DPT 

3.7 

0.05 

0.17  u^kgwet 

4.000  92.3 

45-125 

AJdnn 

2.6 

0.05 

0.17  ugTkgwet 

4.000  65  3 

45-125 

alpha-BHC 

2.6 

0.05 

0.17  ugfk^wet 

4  000  651 

45  125 

alpha-Chl  ctdane 

2  5 

0  05 

0.17  u^kgwet 

4  000  637 

45-120 

beti-BEC 

3.1 

0,05 

0,17  ugi'kfiwet 

4.000  73  0 

40-100 

delta-BHC 

1.2 

0  05 

0.17  ugfkgwet 

1.600  71.9 

45-130 

Diddnn 

3  0 

0  05 

0.17  ugfkgwet 

4.000  75.7 

50-125 

Endosulfan  I 

2  3 

0  05 

0.17  ugfkgwet 

4.000  70.3 

30-130 

Endosulfan  H 

2  3 

0.05 

0.17  uglugwet 

4.000  69.7 

30-140 

Endosulfan  sulfate 

2,3 

0.05 

0.17  ygikgwet 

4  000  53  0 

50-145 

Endrirt 

3.1 

0  05 

0.17  u^kgwet 

4.000  77.0 

50-125 

Endnn  aldehyde 

13 

0.05 

0.17  u^kgwet 

4.000  453 

30-145 

En  drin  ketone 

3.1 

0.05 

0.17  ug%w« 

4.000  730 

55-135 

gamtna-B  UC  (Lin  dane) 

2.7 

0.05 

0.17  ug/kgw« 

4.000  67  3 

45-125 

The  results  m  this  report  apply  to  the  sanples  analyzed  in  accordance  xsf h  the  chain  of 
custody  doormen.  This  analytical  report  rrsisi  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

1 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported; 

|  San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

21 -Oct-20 16 

J 

Orgauocliloi  Jne  Pesticides  by  EPA  Method  8081 A  Quality  Control 

ERDC-E  L-  EP-C 

D(Kcti«i 

Reporting 

Spike 

Source 

%RJEC 

RPD 

~| 

Analyte 

RecuLt 

Limit 

Limi  t  Um  ti 

Level 

Remit  %REC 

Limits  RFC' 

Limit  Ntfe* 

J 

Batch  B60S001  -  EFA  5545 

LCS  (B60S001  BSD 

Prepared:  02-May-20 16  Analyzed:  21  -Aug-20 16 

gamma-Chl  ordarie 

29 

0.05 

0.17  u^kgwet 

4.000 

727 

50-125 

Beptachlof 

17 

0  05 

0.17  ugrtegwet 

4.000 

93.7 

50-125 

Heptachlor  epoxide 

2  9 

0  05 

0.17  u^kgwet 

4.000 

72.0 

50-125 

Methejtychler 

3.6 

0.05 

0.17  u^kgwst 

4.000 

900 

55-145 

thrrogote.  2,4,56  Tetrachlero-m-iykne 

US 

ugfkgwet 

1333 

6LC 

4th  125 

Surrogate:  Decachk>rob  t phenyl 

131 

tegfkgvrt 

SMJ 

m 

4<ht30 

Duplicate  (B60500IDUF1) 

Source:  60427014)1 

Prepared:  02-May-20 16  Analyzed:  21-Au&-2Q16 

4,4f-DDD 

ND 

0,03 

0.24  ug/kg  dry 

ND 

30 

u 

4.4 r  -DDE 

ND 

0.08 

0.24  ugfrg  dry 

ND 

30 

CJ 

4.4rj£yr 

ND 

0.03 

0.24  ug/kg  dry 

ND 

30 

CJ 

Aldrin 

ND 

0,03 

0.24  ug/kg  dry 

ND 

30 

D 

aJptia-BHC 

ND 

0.03 

0.24  ug/k£  dry 

ND 

30 

a3pfcia-Oi]«rdane 

ND 

0.03 

0-24  ug%  dry 

ND 

30 

U 

Oela-BHC 

ND 

0.03 

0.24  ug/kg  dry 

ND 

30 

cr 

delta-BHC 

ND 

0.08 

0.24  ug/kg  dry 

ND 

30 

u 

Did  ctin 

nd 

o.os 

0.24  ug/kg  dry 

ND 

30 

u 

Endosulfin  I 

ND 

0.08 

0.24  ug/kg  dry 

ND 

30 

u 

EndosuLfan  Q 

ND 

0.08 

0.24  ug/kg  dry 

ND 

30 

u 

Etidosulfan  sulfate 

ND 

0.08 

0.24  ug/kg  dry 

ND 

30 

CT 

Endkin 

ND 

0.08 

0.24  ug/kg  dry 

ND 

30 

cr 

Endrin  aldehyde 

ND 

O.OS 

0.24  ug/kg  dry 

ND 

30 

u 

Enifein  ketone 

ND 

O.OS 

0,24  ug/kg  diy 

ND 

30 

u 

gamma-B  HC  (Lin  dans) 

ND 

0,03 

0  24  ug/lqj  diy 

ND 

30 

u 

gamma-Ctd  ordans 

0  24 

0.08 

0.24  ug/kg  dry 

0  28 

14  3 

30 

Hep  tic  til  or 

ND 

0.08 

0.24  ug/kg  dry 

ND 

30 

u 

Heptactll  or  epoaide 

ND 

0.08 

0.24  ug/kg  dry 

ND 

30 

cr 

MetheityeWor 

ND 

0.08 

0.24  ug/kg  dry 

ND 

30 

u 

Toxapiieas 

ND 

287 

5.57  ug/kg  dry 

ND 

30 

u 

Surrvgpt*;  2,4,5,$  TttraChlprp-m-tyiint 

in 

ug/kg  dry 

7,653 

412 

4M25 

Surrogate .  Decachlarohiphertyl 

4,59 

ug/kg  dry 

7,653 

60,0 

40-130 

77*?  results  in  this  report  apply  to  the  sanples  analyzed  irt  accordance  xsf h  the  chain  of 
custody  docunicri.  This  analytical  report  nsisi  be  reproduced  in  i is  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Environmental  Science  and  Applied  System  Branch,  5360' 
San  Diego  CA,  92152 

Project:  RARA 

Project  Manager  Joel  Guercrro 

Reported: 

21 -Oct-2G16 

OrgauocliLot  Jne  Pesticides  by  EPA  Method  8081 A  -  Quality  Control 

ERDC-E  L-  EP-C 

Detection 

Reporting 

Spike 

Source 

%RJEC 

RPD 

Analyte 

Result 

Limit 

Limi  t  Urn  ts 

Level 

Result 

%REC 

Limits 

RPD 

Limit 

H«es 

Batch  B60S001  -  EFA  5545 

Matrix  Spike  CB6050C1-M51) 

Source:  6042701  03 

Prepared:  02-May-20 16  Analyzed:  21-Au£-2016 

4,4' -DPP 

s.8 

<U2 

0.36  ug/kg  dry 

8.725 

ND 

101 

40025 

4.4 r  -DDE 

5.4 

0.12 

0.36  ug/kg  dry 

8.725 

ND 

61.7 

40-125 

4,4 '-DPT 

9,0 

0.12 

0.36  ugfkg  dry 

8725 

HD 

104 

45-125 

AJdnn 

4.5 

0.12 

0.36  ug/kg  dry 

8725 

HP 

51.7 

45-110 

alpha-BHC 

4.1 

0.12 

0.36  ug/kg  dry 

3725 

HD 

470 

45-125 

Alpha-Oil  (rrdane 

S3 

0  12 

0.36  ug/kg  dry 

3725 

15 

336 

45-120 

beta-BHC 

5.4 

0. 12 

0.36  ug/kg  dry 

8725 

HD 

617 

40-100 

delta-BHC 

13 

0.12 

0.36  ug/kg  dry 

3490 

HD 

522 

45-125 

Did  (tin 

6  0 

0.12 

0.36  ug/kg  dry 

8.725 

HD 

693 

50-125 

Endosulfan  £ 

7.5 

0.12 

0.36  ug/kg  dry 

8725 

HD 

857 

30-135 

Eodctulfan  E 

6.5 

0.12 

0.36  ug/kg  dry 

8.725 

HD 

747 

30-140 

Endcjulfari  sulfate 

6.2 

0.12 

0.36  ug/kg  dry 

3.725 

HD 

707 

50-135 

Ed  (fain 

5.7 

0.12 

0,36  ug/kg  diy 

8.725 

HD 

650 

50-125 

Endifin  aJdshyde 

ND 

0.12 

0.36  ug/kg  dry 

3.725 

HD 

30-145 

QM-07,  cr 

Eadrin  ketone 

6  9 

0. 12 

0.36  ug/kg  dry 

3725 

HD 

73.7 

55-135 

gamma-BHC  (LifldanC) 

44 

0.12 

0.36  ug/kg  dry 

3725 

HD 

503 

45-125 

gamm  a-Chl  ordane 

9.7 

0  12 

0.36  ug/kg  dry 

3725 

39 

66.3 

50-125 

Hep  l  ac  hi  or 

64 

0  12 

0.36  ug/kg  dry 

3725 

HD 

73.0 

50-125 

Heptadrilor  epoxide 

5.0 

0.12 

0.36  ug/kg  dry 

8725 

HD 

573 

40-125 

Mfthexyehlor 

74 

0. 12 

0.36  ug/kg  dry 

3725 

HD 

85.0 

55-145 

Sprrog ate:  2,4,  i  6  UtracMom- ,w- yykne 

6. 11 

ug/kg  dry 

11.62 

52.5 

40-125 

Surrogene:  Dttaehlorvbiptonyi 

1L2 

ug/kg  thy 

11.62 

96.2 

40-120 

Matrix  Spike  l)up  (BM5A01  MSB1) 

Source  6042701-05 

prepaid:  02 -May-2016  Analy/.ed:  21 -Ang-2016 

4.4 r -DPP 

70 

0  12 

0.36  ug/kg  dry 

3  691 

HD 

B0.3 

40-125 

23  2 

30 

4,4'. PPE 

4  5 

0  12 

0.36  ug/kg  dry 

3691 

HD 

523 

40-125 

16  3 

30 

4,4'-PPT 

7.9 

0. 12 

0.36  ug/kg  dry 

3  691 

HD 

91.3 

45-125 

130 

30 

Aldrin 

4,3 

0  12 

0.36  ug/kg  dry 

3691 

ND 

490 

45-110 

5.63 

30 

alpha-BHC 

3.6 

0.12 

0.36  ug/kg  dry 

8  691 

HD 

413 

45-125 

13.2 

30 

Q 

aSpha-Qdwdane 

72 

0.12 

0.36  Ug/kg  dry 

3691 

1.5 

659 

45-120 

196 

30 

bda-BHC 

4  6 

0.12 

0.36  ug/kg  dry 

8691 

HD 

530 

40-100 

155 

30 

delta -BHC 

I  6 

0.12 

0,  36  ug/kg  dry 

3476 

HD 

453 

45-125 

14  6 

30 

Dieltfam 

5  0 

0  12 

0.36  ug/kg  dry 

3691 

ND 

573 

50-125 

19  3 

30 

Endojulfan  I 

62 

0  12 

0.36  ug/kg  dry 

3  691 

ND 

71.7 

30-135 

182 

30 

Endosulfan  II 

54 

O  12 

0.36  ug/kg  dry 

3  691 

HD 

61.7 

30-140 

19  5 

30 

Endosulfan  Sulfate 

5.7 

0. 12 

0.36  ug/kg  dry 

8691 

ND 

653 

50-135 

3  23 

30 

Endrin 

4,8 

0.12 

0.36  ug/kg  dry 

8691 

HD 

550 

50-125 

17.1 

30 

Eadnn  aldehyde 

m 

0.12 

0.36  ug/kg  dry 

3691 

HD 

30-145 

30 

QM-07,  (J 

Eodhn  ketone 

5.3 

0.12 

0.36  ug/kg  dry 

8691 

ND 

667 

55-135 

169 

30 

gamtna-BHC  (Lindane) 

4.0 

0.12 

0.36  ug/kg  dry 

8691 

ND 

457 

45-125 

10.1 

30 

gamtn  a-Chl  wdstne 

8.8 

0.12 

0.36  ug/kg  dry 

3  691 

3  9 

571 

50-125 

8.86 

30 

73m?  results  in  this  report  apply  to  the  samples  analyzed  i n  accordance  xK  h  the  chain  of 
custody  documeii.  This  analytical  report  ttusi  be  reproduced  nt  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

SanDicgc  CA,  92152 

Project  Manager  Joel  Guercrro 

21 -Oct-2016 

Organ ocEil or ine  Pesticides  by  EPA  Method  8081 A  Quality  Control 
ERDC-E  L-  EP-C 


Detection 

Reporting 

Spike 

Source 

%RJEC 

RPD 

Analyte 

Remit 

Limit 

Limi  t  Urn  ti 

Level 

Remit 

%P,EC 

Lirtuts 

RPD 

Limit 

Ncter 

Batch  B6II51101  -  EPA  5545 

Matrix  SpLkeDiqi  (B60S001 

Source:  6042701  03 

Prepared:  02-May-20 16  Analyzed:  21 -Aug-2016 

Heptachlor 

5.7 

0  12 

0.36  -dry 

8  691 

ND 

653 

50-125 

115 

30 

Beptachlor  epoxide 

4  2 

0  12 

0.36  ug/kg  dry 

8.691 

ND 

48.7 

40-125 

167 

30 

MethoKyehler 

6.0 

0. 12 

0.36  ugflugdry 

8  691 

MOD 

68.7 

55-145 

21  6 

30 

Surrogate:  2,4, $6  Teira c hioro- m- xytin* 

US 

ug/kg  dry 

ILS9 

47,0 

40-125 

Surrogate:  Lhcochiorobiphenyi 

9JS 

ugfkgdty 

U.S9 

79.0 

40-120 

77*?  results  m  this  report  apply  to  the  samples  analyzed  in  accordance  xK  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rrnsl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  eg  a  CA,  92152 

Project  Manager  Joel  Guercrro 

21 -Oct-20 16 

Polynuclear  Aromatic  Compounds  by  GC/MS  with  Selected  Ion  Monitoring  Quality  Control 

ERDC-E  L-  EP-C 


Analyte 

Detection  Reporting 

Result  Limit  Limit  Units 

Spike  Source 

Level  Result  %REC 

%RJEC 

Limits  RPD 

RPD 

Limit 

Nc<es 

Batch  B6II5001  -  EFA  3545 

maiik  tuensooi  blkij 

Prepared:  02-May-20 1(5  Analyzed:  13 -May- 2016 

1-Mctbylnaphthalene 

nd 

c.soc 

2.60  ug)Vgwet 

0 

2-Methy  [naphthalene 

m 

0.300 

2.60  ugfkgwet 

0 

Acenaphthene 

ND 

0  300 

2  60  ugfkgwet 

0 

Accn  aphlhyfl  ene 

ND 

0.300 

2.60  ugfkgwet 

0 

Anthracene 

ND 

0.300 

2.60  ug^kgwet 

0 

Benzo  (a)  anthracene 

ND 

0.300 

2.60  u^kgwet 

0 

Benzo  (a)  pyrene 

ND 

0.300 

2.60  ugfkgwet 

0 

Benzo  (b)  fluoranthene 

ND 

0  300 

260  ugfltgwet 

0 

Benzo  CgJu)  perylme 

ND 

0.300 

2.60  ugflegwet 

0 

Benzo  (k)  fluoranthene 

ND 

0.300 

2.60  ugflugwet 

0 

Chrysene 

ND 

0,300 

2,60  ugOcgwet 

0 

Dlbetu  (all)  anthracene 

ND 

0.300 

2.60  ugTkgwet 

0 

Fluoranthene 

ND 

0.300 

2.60  ugdegwet 

0 

Ruor  ene 

ND 

0.300 

2.60  ugfkgwet 

0 

Indeno  (1^.3-ed)  pyrene 

ND 

0.300 

2.60  ugfkgwet 

0 

NaphtL  ad  ene 

ND 

0.300 

2.60  uj/kgwet 

0 

Phenanlhreii  e 

ND 

0.300 

2.60  ug/kgwet 

0 

Pyrene 

ND 

0.300 

2.60  u^kgwet 

0 

Surrogate;  2-Fiuombiphe»yl 

SI 

ug/hg  wt 

ffl.00  6i.S 

40-m 

Surrogate-  7erphenyl-dl4 

SI 

ug/hgyret 

saoo  64.3 

30-m 

LCS  (B6ft5(H)l-BS2) 

Prepared:  02-May-2O16  Analysed:  11 -May-2016 

1  -Methylnaphthalene 

96  3 

0.300 

2.60  ug/kgwet 

1331  726 

40  105 

2 -Mcthylnapbtliaiene 

98  9 

0  300 

2.60  ug^kgwet 

1333  74  2 

40-105 

Acenaphthene 

83. 3 

0  300 

2.60  uglkgwct 

1331  62  5 

45-110 

Acenaphthylene 

84.9 

0.300 

2.60  ugfkgwet 

133  3  637 

45-110 

Anthracene 

76.3 

0.300 

2.60  ugfkgwet 

133  3  57  6 

50-115 

Bento  (a)  anthracene 

96.3 

0.300 

2.60  ugflugwet 

133  3  726 

50-125 

Benzo  (a)  pyrene 

101 

0.300 

2.60  ugfkgwet 

133  3  76  0 

50-130 

Benzo  (b)  fluoranthene 

107 

0.300 

2  60  ug%wet 

133  3  800 

45-130 

Benzo  (gjij)  perylene 

103 

0.300 

2.60  ugrttgwet 

1333  773 

40-125 

Benzo  00  fluoranthene 

112 

0  800 

260  ugi’kfiwet 

133.3  34  2 

45-130 

Chrysene 

116 

0.300 

2.60  uz/kg  wet 

133  3  87.3 

50-125 

Dibent  foil)  anthracene 

94.9 

0.300 

2.60  ugfkgwet 

133  3  71-2 

40-125 

Huoranthcne 

107 

0300 

2.60  ugfkgwet 

1311  80  6 

50-120 

Flu-creme 

97.6 

0.300 

2.60  ugflugwet 

133  3  732 

50-110 

Indent  (L23-cd)  pyrene 

91,1 

0  800 

260  ugikgwet 

133,3  63  3 

40-125 

Naphthalene 

83  3 

0300 

2.60  ugfkgwet 

133  1  62  5 

40-105 

Fhetianthrene 

110 

0300 

2.60  ugflegwet 

133  3  824 

50-130 

Fyrfltf 

76.3 

0800 

2.60  ug^kgwet 

133  3  57  6 

45-125 

77*?  results  in  this  report  apply  to  the  samples  attained  in  accordance  xsf h  the  chain  of 
custody  document.  This  analytical  report  rrarsi  be  reproduced  in  i Is  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Environmental  Science  and  Applied  System  Branch,  5360' 
San  Diego  CA,  92152 

Project:  RARA 

Project  Manager  Joel  Guercrro 

Reported; 

21 -Oct-20 16 

Polynuclear  Aromatic  Compounds  by  GC/MS  with  Selected  Ion  Monitoring 

Quality  Control 

ERDC-E  L-  EP-C 

Detection 

Reporting 

Spike 

Source 

%RJEC 

RPD 

1 

Analyte 

Result 

Limit 

Limi  t  Urn  ts 

Level 

Result 

%REC 

Limits  RPD 

Limit 

Notes 

J 

Batch  B60S001  -  EFA  5545 

IjCS  (BfiftSflOl  BS2) 

Prepared:  02-May-2016  Analyzed  13 -May-2016 

surrogate.  2-Fhtorobiphenyl 

58 

ug/kg  ire  t 

saw 

72J 

40-105 

surrogate.  Terphenyl-dl4 

54 

ug/kg  tret 

80.00 

67.8 

30-125 

Duplicate  (B60S001-DUPL) 

Source  6(42701-01 

Prepared:  OT-May-20 16  Analyzed:  13 -May- 2016 

1  -Methylnaphthalene 

ND 

1  IS 

3.73  ug/kg  dry 

ND 

30 

tJ 

2-Methylnapbtiialene 

1  37 

1  15 

3.73  ug/kg  dry 

ND 

30 

I 

Ac  c nap  htbene 

ND 

1  IS 

3.73  ug/kg  dry 

ND 

30 

U 

Acenaphthylene 

ND 

1.15 

3,73  ug/kg  dry 

1  92 

30 

U 

Anthracene 

4.22 

1.15 

3.73  ug/kg  dry 

4.99 

16.6 

30 

Benz*  (a)  anthracene 

22.3 

1.15 

3,73  ug/kg  dry 

29,2 

24.3 

30 

Bento  fa)  pyrene 

38  5 

1  15 

3.73  ug/kg  dry 

502 

26  3 

30 

Bento  (b)  fluoranthene 

38  0 

1  15 

3.73  ug/kg  dry 

50  3 

277 

30 

Bento  (gju)  peiylene 

36  & 

1  15 

3.73  ug/kg  dry 

43.3 

27.3 

30 

Bento  (k)  fluoranthene 

38.4 

1  IS 

3.73  ug/kg  dry 

47  5 

21  1 

30 

Chrysene 

26  0 

1  IS 

3.73  ug/kg  dry 

34.4 

277 

30 

Diketu  (aji)  anthracene 

53? 

1.15 

3  73  ug/kg  dry 

6,52 

192 

30 

Fluoranthene 

195 

1.15 

3.73  ug/kg  dry 

249 

24  3 

30 

Fluorene 

ND 

1.15 

3.73  ug/kg  dry 

ND 

30 

u 

Indeno  (1,2.3-cd)  pyrene 

40.4 

1.15 

3.73  ug/kg  dry 

47.3 

157 

30 

Naphth  aJ  ene 

244 

1.15 

3.73  ug/kg  dry 

1  38 

55.2 

30 

J 

Fhen.anthrttj  e 

8  10 

115 

3.73  ug/kg  dry 

8  32 

851 

30 

Pyrene 

60.3 

1.15 

3.73  ug/kg  dry 

414 

37  2 

30 

Q 

Surrogate.  J-Fivprvbiphfayl 

7l 

ug/kg  dry 

114.9 

6L5 

40-105 

Surrogate?  lerph«nyl-J14 

91 

ug/kg  dry 

114.9 

79.0 

30-125 

Matrix  Spike  (B605001MS2) 

Source:  6(42701  03 

Prepared:  02-May-20 16  Analyzed;  13 -May-2016 

]  -Methyinaphthalene 

162 

ITS 

5,78  ug/kg  dry 

296  4 

ND 

547 

40-105 

2-klethylnaphthaJene 

164 

1,78 

5.78  ug/kg  dry 

2964 

3  90 

54  C 

40-105 

Acenaphthene 

169 

1.78 

5.78  ug/kg  dry 

2964 

178 

56.3 

45-110 

Acenaphthylene 

173 

178 

5.78  ug/kg  dry 

2964 

8  59 

57.3 

45-110 

Anthracene 

223 

1.78 

5.78  ug/kg  dry 

296  4 

150 

720 

50-115 

Bento  (a)  anthracene 

317 

1.78 

5.78  ug/kg  dry 

296  4 

727 

82.5 

50-125 

Bento  {*)  pyrene 

550 

178 

5.78  ug/kg  diy 

296  4 

272 

94  0 

50-130 

Bento  (b)  fluoranthene 

455 

1.78 

5.78  ug/kg  dry 

296  4 

297 

53.1 

45-130 

Bento  (gJu)  perylene 

512 

178 

5.78  ug/kg  dry 

296  4 

224 

970 

40-125 

Bento  (k)  fluoranthene 

394 

178 

5  78  ug/kg  dry 

296  4 

239 

524 

45-130 

Chrysene 

375 

178 

5  78  ug/kg  dry 

296  4 

118 

866 

50-125 

Dibeni  (a.h)  anthracene 

270 

178 

5.78  ug/kg  dry 

296.4 

38  5 

810 

40-125 

Fluoranthene 

233 

1.78 

5.78  ug/kg  dry 

2964 

43.8 

63.7 

50-120 

Fluorene 

192 

1.78 

5.78  ug/kg  dry 

296  4 

277 

63.9 

50-110 

Indeno  (lr2.3-ed)  pyrene 

569 

178 

5.78  ug/kg  dry 

296  4 

243 

110 

40-125 

The  results  in  this  report  apply  to  the  sanities  analyzed  i n  accordance  xsf h  the  chain  of 
custody  documeii.  This  analytical  report  nsisi  be  reproduced  nt  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  eg  a  CA,  92152 

Project  Manager  Joel  Guercrro 

21 -Oct-20 16 

Polynuclear  Aromatic  Compounds  by  GC/MS  with  Selected  Ion  Monitoring  Quality  Control 

ERDC-E  L-  EP-C 


Selection 

Reporting 

Spike 

Sow  nee 

%RJEC 

RPD 

Analyte 

Remit 

Limit 

Limi  t  Urn  ti 

Level 

Remit 

%REC 

Liituts  RPD 

Limit 

Ncter 

Batch  B6II5001  -  EFA  3545 

Matrix  Spike  CB6050C1-M52) 

Source:  6042701  03 

Prepared:  02-May-20 16  Analyzed  13 -May-2016 

Naphthalene 

142 

1.7® 

5.78  Ug^kg  <| ly 

2964 

7.01 

457 

40-105 

Phenwthrene 

303 

ITS 

5.78  ug/kg  dry 

2964 

336 

911 

50-130 

Pyrene 

252 

ITS 

5.78  ugtkg  dry 

296.4 

807 

530 

45-125 

Surrogate-  2' Fluor® bipkt nyl 

110 

tiglkg  dry 

ms 

40-103 

Surrogate:  Hrpf*tyl-dl4 

ISO 

ug/kgdty 

ms 

8SJ 

SO- 123 

77*?  results  m  this  report  apply  to  the  samples  analyzed  in  accordance  xK h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rrnsi  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch*  5360' 

Reported: 

San  Di  eg  a  CA*  92152 

Project  Manager  Joel  Guerciro 

21 -Oct-20 16 

Moisture  SM  2540G  Quality  Control 
TeslAinerica  Pittsburgh 


Analyte 

Detection  Repealing 
Result  Limit  Limit 

Units 

Spike  Source  %RJEC 

Level  Result  %REC  limits 

RPD 

RPD 

Limit 

Nctes 

Batch  1754  Q9  - 

PU  (200-33325- 1  DU) 

Source:  6042701  01 

Pr  epared:  Analyzed:  05  -May-201 6 

Percent  Me*; lure 

30,6 

0,1 

01 

% 

30.7 

0,6 

20 

Percent  Sc] i<i> 

694 

01 

01 

% 

69  3 

0  3 

20 

PU  (ZQ0-33325-3DU) 

Percent  Moisture 
Percent  Solids 


Source:  60*2701  01 

54  1  01  0l1 

45?  01  0  1 


Prepared:  Analyzed;  05  -May-201 6 

%  53.3 

%  46.7 


1  20 
2  20 


77*?  results  m  this  report  apply  to  the  samples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rrnsl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

21 -Oct-2016 

WALKLEY  BLACK  Oi^anlc  Carbon,  Total  (TOQ  Quality  Contrnl 
TeslAinerica  Pittsburgh 


Analyte 

Remit 

Detection 

Limit 

Reporting 

Limit 

Units 

Spike  Source  %REC 

Level  Remit  %REC  Limits 

RPD 

RPD 

Limit 

Neter 

Batch  17563®  - 

LCS  (180-1756331) 

Prepared:  Analyzed:  09-May-2016 

Total  Organic  Carbon 

489000 

$7 

250 

mgiKg 

471000  1  04  80-120 

MB  (ISO- 1756382) 

Prepared:  Analyzed:  09-May-2016 

Total  Organic  Carbon 

m 

$7 

250 

mg/Kg 

- 

00  (200  33325- IDO) 

Source  6042701-01 

Prepared:  Analyzed:  09-May -201 6 

Total  Organic  Carbon 

5210 

97 

m 

jng/Kg 

5200 

0 

20 

dry 


77*?  results  m  this  report  apply  to  the  samples  analyzed  in  accordance  xsf h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rrnsl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Ferry  Road 
Vicksburg,  MS  39180-6199 


25  January  2017 

Joel  Guererro 
Navy  -  SPAWAR 

Environmental  Science  and  Applied  System  Branch,  536( 

San  Diego,  CA  32152 
RE:  RARA 

Enclosed  are  the  results  of  analyses  for  sa triples  received  by  the  laboratory  on  18-Aug-201G  The  samples 
associated  with  this  report  will  be  held  for  90  days  from  the  date  of  this  report.  The  raw  data  associated  with  this 
report  wil  be  held  for  $  years  from  the  date  of  this  report  If  you  need  us  to  hold  onto  the  samples  or  the  data 
longe  r  the  n  these  specified  time  s,  you  will  ne  ed  to  notify  u  s  in  writin  g  at  least  30  days  befo  re  th  e  e  xpiration  dates, 
If  you  have  any  questions  concerning  this  report,  please  feel  free  to  contact  me. 


Sincerely, 


Jenifer  Milam 
Database  Manager 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

25  Jan-201 7 

WORK  ORDER  SUMMARY 


Sample  ID 

laboratory  ID 

Matrix 

Dae  Sampled 

Date  of  Work  Order 

RARA-T1  -OS  1516 

6081808-01 

Soil/Se&mert 

15 -Aug-2016 

lS-Aug-2016 

RARA-T2-03 1516 

608I80S-02 

SoiVSediment 

15 -Aug -201 6 

18-Aug-2016 

RARA-Sl  -0815 16 

60S  ISOS -03 

SoiVSedimenl 

15 -Aug -2016 

18-Aug-2016 

RARA-S2-031516 

6081806-04 

Soil/Sedimeitf 

15 -Aug-2016 

13-Aug-2016 

RARA-Cl-031516 

6081806-05 

Snil/Sedimerd 

15-Aug-2016 

18-Aug-2016 

RARA-C2-03 1 5 16 

6081808-06 

SoiVSedimenJ 

15 -Aug -2016 

18- Aug -2016 

77*?  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  xK  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  nsrsl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  said  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guerciro 

25  Jan-201 7 

Case  Narrative 

No  issues  were  experienced  during  the  analysis  of  Work  Order  6081 800  unless  specified  below. 

Pesticides  -  Analysis  of  the  spiking  standard  used  for  the  BS.  MSs  and  MSD  showed  that  dBHC,  endrin  aldehyde,  and 
endosulfan  had  degraded  resulting  in  low  or  no  %  recoveries.  However,  all  analytical  QC  for  these  analytes  (calibration, 
CCV,  ICV)  were  within  acceptable  ranges  indicating  that  they  would  have  been  detected  by  the  analysis  if  they  had  been 
present. 

PAH  -  MS  has  low  recoveries  for  most  analytes  likely  due  to  either  incorrect  spiking  or  incomplete  extraction.  These  low 
recoveries  caused  the  RFD  between  MS  and  MSD  to  exceed  the  acceptance  range.  All  BS  and  MSD  recoveries  had 
passing  recoveries  and  the  data  was  deemed  valid, 

PCB  Congener  data  will  be  provided  in  a  separate  excel  file. 

We  have  reported  TOC  by  both  Walkey  Black  and  9060. 


77*?  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  -with  the  chain  of 
custody  dacumeiS.  This  analytical  report  nsisi  be  reproduced  in  i Is  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  —  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA*  92152 

Project  Manager  Joel  Guercrro 

25  Jan-201 7 

Z.QCJ 

U 

s-ac 

RPD-04 

QM'U 

Q 

P 

MB -01 

J 

HD 

H 

B 

DET 

ND 

NR 

dry 

RPD 


Notes  and  Definitions 

See  case  narrative 

Analyte  included  in  I he  analysis,  but  not  detected 

Surrogate  recovery  outside  of  control  Units,  The  data  was  accepted  based  on  valid  recovery  of  the  remaining  smtogate/s. 

RPD  between  piimaiy  and  confirmation  column  values  >40%.  Per  SWR46  S000C,  die  lower  resull  lias  been  repotted. 

The  spike  recovery  was  outside  of  QC  acceptance  limits  for  the  MS  and/or  MSD  Aio  to  inherent  analyte  conceutratiort  greater  than  die 
spike  concentration.  The  QC  batch  was  accepted  based  on  LC$  and;or  LCSD  recoveries  widen  die  acceptance  limits. 

Value  is  outside  of  acceptance  limits. 

Duplicate  analysis  docs  not  meet  the  acceptance  criteria  for  precision 

The  method  blank  contains  analyte  at  a  concentration  above  the  MRL;  however,  concentration  is  less  than  1094  of  the  sample  result, 
which  is  negligible  according  to  method  critcii a. 

Detected  but  below  the  Reporting  Limit  j  therefore,  result  is  an  estimated  concentration. 

Original  sample  rin  within  holding  time.  Subsequent  r< -anal  ys  ^/dilutions  analyzed  outside  of  holding  time. 

Sample  was  propped  or  analyzed  beyond  the  specified  holding  time 
Analyte  is  found  in  the  associated  blank  is  well  as  in  the  sample 

Analyte  DETECTED 

Analyte  NOT  DETECTED  at  or  above  the  reporting  limit 
Not  Reported 

Sample  results  reported  on  a  dry  weight  baas 
Relative  Percent  Difference 


77*?  results  in  this  report  apply  to  the  sa topics  analyzed  in  accordance  yat/i  the  chain  of 
custody  doormen.  This  analytical  report  ttsrsi  be  reproduced  in  its  enlinly. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch*  5360' 

Reported: 

San  Di  eg  a  CA*  92152 

Project  Manager  Joel  Guerciro 

25  Jan-201 7 

RARA-T1  -OS!  51 6 

608180^01  (Soil  Sediment) 


Analyte 

Result 

Detection 

Limit 

Reporting 

Limit 

Units 

Prepared 

Analyzed 

Method 

Notes 

ERDC-EL^EP-  c 

Classica]  Chemistry  Parameters 

%S<4i<l* 

63.9 

0.500 

0.500 

%  sdids 

07-Sep-2C16 

26.3ep.20 16 

% 

Calculation 

Metxls  bv  EPA  6000  7000  Series  Methods 

Mercury 

0363 

0.00992 

0.0198 

mg/kg 

22-Aug-2016 

3 1  -Aug-26 16 

EPA  7474 

Aluminum 

16000 

3,92 

19,6 

mg/kg 

22 -Aug -201 6 

05-Dec -201  6 

SWS46T6C10 

Iron 

16900 

3,92 

19,6 

22 -Aug -201 6 

05-Dec -201  6 

8WS46/6O10 

Cadmium- 111  [1] 

ND 

0.196 

0.392 

mgfcg 

03 -Nov -201 6 

15.Ncv.20l6 

SV  846/6020 

U 

Copper-63  [2] 

80.7 

0.196 

0,392 

mg/kg 

03  New -20 16 

15-N6v-201G 

SW  E46/6020 

Lead-206  [1] 

27.7 

0.196 

0,392 

mg/kg 

0? -Nov -20 16 

1 5-Nov-20 16 

SW  846/6020 

Zmc  6®  [2J 

111 

0.196 

0,392 

mg/kg 

03Ntw-2016 

15-Nov-2016 

SW  846/6020 

MB-01.  B 

Ox can  n  chi  ori  n  e  Pexlic  i  des  h  v  EPA  M  ctlm  d  SOS  1 A 

4/T-DDD 

0A7 

0.08 

0.26 

ug/kg  dry 

07-Sep-2C16 

21 -Nov-2016 

EPA  30S1 A 

RED -04 

4/1'  DUE 

0.51 

0.08 

0.26 

ug/kg  diy 

07-5^-2016 

2l-N6v-2016 

EPA  3031 A 

4T4 -DDT 

ND 

0,08 

0.26 

ug/kg  dry 

07-$fcp-2Ol6 

21 -Now -2016 

EPA  SOSl  A 

U 

Aldrin 

ND 

008 

a  26 

ug/kg  dry 

07-$ep-2016 

21-NOV-2016 

EPA  S0S1A 

U 

aJpha-BHC 

ND 

008 

0L26 

ug/kg  dry 

07-Sep-2C16 

21 -Nov-20 16 

EPA  3031 A 

U 

alpha-Chiordanc 

ND 

0,08 

0.26 

ug/kg  dry 

07-8^-2016 

2l-Nev-20l6 

EPA  3031 A 

u 

beta-BHC 

ND 

0,08 

0,26 

ug/kg  dry 

07-S^-20l6 

21 -Nov-20 16 

EPA  3031 A 

u 

deha-BHC 

ND 

0,08 

0,26 

ug/kg  dry 

07 -Sep -2016 

21 -Nov -20 16 

EPA  30S1 A 

u 

Diddxin 

ND 

0,08 

0.26 

ug/kg  dry 

07-Sep-2016 

21 -Nov-20 16 

EPA  3031 A 

u 

EbdoftdfmE 

ND 

0,08 

0.26 

ug/kg  dry 

07-Sep-2016 

21 -Nov-20 16 

EPA  3081 A 

u 

Endosul  fan  II 

ND 

0.08 

0.26 

ugAig  dry 

07-Sefi-2016 

21 -Nov-20 16 

EPA  3031 A 

u 

Endosulfan  sulfate 

ND 

008 

0  26 

ug/kg  dry 

07-Sep-20l6 

21 -Nov-20 16 

EPA  H81 A 

u 

Endrin 

ND 

0-08 

0.26 

ug/kg  dry 

07-Ssp-2016 

21 -Nov-20 16 

EPA  30S1A 

u 

Elldrin  aldehyde 

ND 

0.08 

0l26 

ug/kg  dry 

Q7-Sep-2016 

21  -Nov-20 16 

EPA  3031 A 

u 

Endrin  ketone 

ND 

0.08 

0.26 

ug/kg  dry 

C7-Sep-2016 

21 -Nov-20 16 

EPA  3081 A 

u 

gamma-BHC  (Lindane) 

ND 

0.08 

0.26 

ug/kg  dry 

07-Sep-2C16 

21-Ncv-2016 

EPA  3081 A 

u 

garnma-Chkrdane 

ND 

0,08 

0.26 

ug/kg  dry 

07-Sep-2C15 

21 -Nov-20 16 

EPA  3031 A 

u 

Heptachlar 

ND 

0,08 

0,26 

ug/kg  dry 

07^-20 16 

21 -Nov-20 16 

EPA  3031 A 

u 

Heptaehlar  epoxide 

ND 

0,08 

0.26 

ug/kg  dry 

07-Ssp-2016 

2 1  -Ndv-20 16 

EPA  3031 A 

u 

Methoxychlor 

ND 

0.08 

0.26 

ug/kg  dry 

07-Sep-2016 

21 -Nov-20 16 

EPA  80S! A 

u 

Toxaphcne 

ND 

3.06 

10.2 

ug/kg  dry 

07-$ep-20l6 

21-N6V-2016 

EPA  3031 A 

u 

'dur regale.  2,4,  &  6  3Jfroe  klo.’V-m-  jyl/ne 

234 

69.5% 

40-/25 

07-^2016 

Ji-ikMOtf 

SPA  miA 

Zur regale.  Decachlorobipkenyl 

2j65 

65.0 % 

40-m 

WSep^mt 

21-24OV-2016 

EPA  90&1A 

77*?  results  in  this  report  apply  to  the  sanples  analyzed  in  accordance  yath  the  chain  of 
custody  document.  This  analytical  report  rrarsi  be  reproduced  in  i Is  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Environmental  Science  and  Applied  System  Branch,  5360' 

San  Di  ego  CA,  92152 

Project:  RARA 

Project  Manager  Joel  Guercrro 

Reported: 

25  Jan-201 7 

J 

R  A  RA-T 1  -  081 51 6 

6081808-01  (Sell /Sediment) 

Detect!  <m 

Reporting 

Analyte 

Result 

Limit 

Limit 

Unite 

Prepared 

Analyzed 

14  elhod 

Notes 

ERDC-EL-EP  C 

Polvnurlear  Aromatic  Compound*  hv  GC/M&  with  Selected  Ion  Monitor  in  si 

1-Melhy]  naphthalene 

ND 

1.22 

3,98 

ugfltg  dry 

07-Sep-2C1$ 

1 1-Ort-SC  S 

EPA8270C 

U 

2-Meihyliiaphthalene 

NB 

1.22 

3,98 

ug/kg  dry 

O7-Sep-20l6 

ll-Oet-2016 

EPAE270C 

U 

Accnaphthcne 

ND 

1,22 

3,98 

ug/kg  dry 

07-frp-2Cl$ 

n-Oet2Cl6 

EPAE270C 

U 

Acenaphthylene 

ND 

1.22 

3,98 

ug/kg  dry 

0?-$sp-2(il6 

ll-Oet-20l& 

EPAE270C 

U 

Anthracene 

939 

1.22 

3.98 

ug/kg  chy 

07-Sep-2016 

U-Ott-2016 

EPAE270C 

Ben  to  (a)  anthracene 

$22 

1.22 

3,98 

ug/kg  dry 

07 -Sep-20 1 6 

n-Ott-2016 

EPAE270C 

BeiLKO  (a)  j^rair 

71  j 6 

1.22 

3  98 

ug/kg  dry 

07-Sep-20t6 

ll-Oct-2016 

EPAE270C 

Bemx>  (>>)  iliiur;uillimr 

107 

1.22 

3.98 

ug/kg  dry 

07-Sep-2016 

ll-Oct-2016 

EPA8270C 

B«leg  (gJU)  perylene 

59  A 

1.22 

3.93 

ug/kg  dry 

07-&p-201  $ 

11- Oct-201  $ 

EPAE270C 

Bettu  (k)  fluoranthene 

553 

1.22 

3.98 

ug/kg  dry 

07-&P-2016 

lhOct-2016 

EPAE270C 

Oirytmc 

5S.1 

1.22 

3.98 

ug/kg  dry 

07-Sep-2fll6 

1  l-Oet-2016 

EPAE270C 

Itibenz  (aji)  anthracene 

114 

1.22 

3.98 

ug/kg  dry 

07-Sep-2016 

n-Ot-2016 

EPA8270C 

Fluoranthene 

74,1 

1,22 

3,98 

ug/kg  dry 

07-Sep-2016 

ll-Ott-2016. 

EPAS270C 

Fluorene 

ND 

1.22 

3.98 

ug/kg  dry 

07*Stp201$ 

1 1-Ofet-SC  1  s 

EPA3270C 

u 

indeno  (12.3-cd)  pyrene 

60  j0 

1.22 

3.93 

ug/kg  dry 

07-&p-2016 

U-Oet-2016 

EPAE270C 

Naphthalene 

5.71 

1,22 

3.98 

ug/kg  dry 

07-&p-20l6 

ll-Oet-2tn$ 

EPAE270C 

Flrenanthrene 

123 

1.22 

3.98 

ug/kg  dry 

C7-Scp-2016 

ll-Oct-2016 

EPAE270C 

Pyrene 

755 

1.22 

3.98 

ug/kg  dry 

07-Sjp-2C16 

11- Oct-20  J$ 

EPAS270C 

Surrogate^  2-FiuaK>biphtnyl 

14 

49.6% 

40-105 

lV-Stp-2016 

n-Oct-2016 

BFA  82? 0C 

Sarogaie:  Terphenyl-di* 

22 

762% 

30-125 

0?-&tp-2016 

il-Oet-2016 

BFA  32? 0C 

TOC 

1050 

80.0 

100 

mg/kg 

12-Sep-2C15 

12-Sej>-2016 

SW9060A 

Total  Organic  Carbon 

4900 

100 

3S0 

mg/Kg  dry 

30-Dec-2016 

WALKLEY 

H 

BLACK 

77*?  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  xK  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  ttsisi  be  reproduced  in  i is  enlinly. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

25  Jan-201 7 

RARA-T2-Q81516 

6081808-02  (Soil/Serfinient) 


Analyte 

Result 

Detection 

Limit 

Reporting 

Limit 

Units 

Prepared 

Analyzed 

Method 

Notes 

ERDC-EL-EP  C 

Classic*]  Chemistry  Parameters 

%  Solids 

64* 

0.500 

0.500 

%  Solids 

07-Sep-2C16 

25-Sej>-2016 

% 

CaltuJatioii 

Mercury 

1.46 

0.0250 

0.0499 

mg/kg 

22-Aug-2016 

31  -Aug-20 16 

EPA  7474 

Aluminum 

15800 

3,95 

19.7 

tngdig 

22 -Aug -201 6 

05-Dec -201  6 

SWS46T6010 

Iron 

17300 

3.95 

L9.7 

22 -Aug -201 6 

05-Dec -201  6 

m  846/6010 

Cadmium-Ill  [1] 

ND 

0.197 

0395 

mg/hg 

03  -Nov -201  6 

15-Nov-2016 

£W  846/6020 

u 

(upper- 63  [2] 

655 

0.197 

0.395 

mg /kg 

03-Nov-2016 

15-M>v-2016 

£W  846/6020 

Lead  206  [1] 

3SS 

0.197 

0,395 

mg  /kg 

03Nov-2016 

1 5-Nov-2fl 16 

SW  846/6020 

Zmc  6®  [2J 

107 

0.197 

0.395 

mg /kg 

03-Nov-2016 

1 5-Nov-20 16 

SW  846/6020 

MB -01,& 

OriEan n fill orine  Pestki des  h V  EPA  M ctlio A  808 1 A 

4,4 -DDD 

ND 

o.os 

0.25 

ug/kg  dry 

07-Sep-2016 

21  -Nov-20 16 

EPA  3081 A 

U 

4,4  DDE 

0.73 

0.08 

0.25 

ug/kg  dry 

07-&p-2016 

21  -Nov-2016 

EPA  3081 A 

4,4'-DDT 

050 

0,08 

0.25 

ug/kg  dry 

07^-201$ 

21 -Nov-20 16 

EPA  8031 A 

RPD-04 

Alikin 

ND 

0.08 

0,25 

ug/kg  dry 

07-$ep-20l5 

21 -Nov-20 16 

EPA  3081 A 

U 

alpha-BHC 

ND 

0.08 

0.25 

ug/kg  dry 

07-Sep-201$ 

21 -Nov-20 16 

EPA  3031 A 

u 

alpha-Chlordanc 

ND 

0,08 

0,25 

ug/kg  dry 

07-S^-20l6 

21 -Nov-20 16 

EPA  3031 A 

u 

beta-BHC 

ND 

0,08 

0,25 

ug/kg  dry 

0?-S*p-20l6 

21 -Nov-20 16 

EPA  3031 A 

B 

detta-BHC 

ND 

0.08 

0.25 

ug/kg  dry 

07-Sep-20l6 

21-Nbv-2016 

EPA  3031 A 

U 

Diet  drin 

ND 

0.08 

a  25 

ug/kg  dry 

07-Sep-20l6 

21  -Nov-20 16 

EPA  3031 A 

U 

Endosulfan  l 

ND 

0.08 

0l25 

ug/kg  dry 

07-Sep-2fll6 

21  -Nov-20 16 

EPA  3081 A 

U 

Endosulfan  11 

ND 

0.08 

0.25 

ug/kg  dry 

07-Sep-2016 

21  -Nov-20 16 

EPA  3081 A 

U 

Endosutfkn  sulfate 

ND 

008 

0,25 

ug/kg  dry 

07-Sep-2C16 

21  -Nov-20 16 

EPA  3031 A 

u 

Endrin 

ND 

0-08 

0,25 

ug/kg  dry 

07-Sep-2015 

21 -Nov-20 16 

EPA  8031 A 

u 

Endrin  aldehyde 

ND 

0.08 

0-25 

ug/kg  dry 

07-Sep-2C15 

21  -Nov-20 16 

EPA  3031 A 

u 

Endrin  ketone 

ND 

0.08 

0.2$ 

ug/kg  dry 

07-Sep-2C16 

21 -Nov-20 16 

EPA  3031 A 

u 

gamma-BHC  (Lindane) 

ND 

0.08 

0.25 

ug/kg  dry 

07-Stef>-2016 

21-Nov-2016 

EPA  3031 A 

V 

gamrcia-Chlcirdane 

ND 

0,08 

0.25 

ug/kg  dry 

07-^-201 6 

21 -Nov-20 16 

EPA  30S1A 

u 

Heptachlor 

ND 

0,08 

0,25 

ug/kg  dry 

07^-201$ 

21-Nbv-2016 

EPA  S031A 

u 

Heptachlor  epoxide 

ND 

0,08 

0.25 

ug/kg  dry 

07-Sep-2016 

21  -Nov-20 16 

EPA  3031 A 

u 

Mcthoxychlor 

ND 

0.08 

0.25 

ug/kg  dry 

07-5^-2016 

21  -Nov-20 16 

EPA  3031 A 

u 

Toxaphenc 

ND 

3.04 

10.1 

ug/kg  dry 

07-Seji-20l6 

21-Nbv-2016 

EPA  3031 A 

u 

Surrogate;  2>4, 5,6  Titrachlerv-m-pyUne 

237 

$8.5% 

JO-/25 

Q?-&p~2m 

21 ftov-2016 

EPA  miA 

'durroeale.  DecachlQix&tphrnyl 

2*6 

65.5% 

40-/30 

Q7-&P-2QW 

2i-M>v-2m 

EPA  miA 

77*?  results  in  this  report  apply  to  the  sanples  analyzed  in  accordance  yath  the  chain  of 
custody  document.  This  analytical  report  rrarsl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  --  SPA  WAR 

Environmental  Science  and  Applied  System  Branch,  5360' 

San  Di  ego  CA,  92152 

Project:  RARA 

Project  Manager  Joel  Guercrro 

Reported: 

25  Jan-201 7 

J 

R  A  RA-T2-  081 51 6 

6081808-02  (Soil  Sediment) 

Detection 

Reporting 

Analyte 

Result 

Limit 

Limit 

Units 

Prepared 

Analyzed 

Id  elhod 

Notes 

ERDC-EL-EP  C 

Pol  vnu  dear  Aromatic  Compounds  hv  GC/M&  with  Selected  Ion  Monitor  in  si 

1-Melhy]  naphthalene 

ND 

1.22 

3,95 

ugfltg  dry 

07-Sep-2C1$ 

ll-Ott-2C16 

EPA8270C 

U 

2-Meihyliiaphthalene 

NB 

1.22 

3,95 

ug/kg  dry 

Or7-Sep-2016 

1  l-Oct-2016 

EPAE270C 

U 

Accnaphthcne 

ND 

1,22 

3,95 

ug/kg  dry 

07-frp-2Cl$ 

n-OetiClS 

EPAE270C 

O 

Acenaphthylene 

ND 

1.22 

3,95 

ug/kg  dry 

0?-$sp-2Cl6 

ll-Oet-2016 

EPAE270C 

U 

Anthracene 

112 

1.22 

3.95 

ug/kg  chy 

07-Sep-2016 

U-Ott-2016 

EPAE270C 

Ben  to  (a)  anthracene 

S3  JO 

1.22 

3.95 

ug/kg  dry 

07 -Sep-20 1 6 

n-Ott-2016 

EPAE270C 

BeiLKO  (a)  j^rair 

SSJO 

1.22 

3,95 

ug/kg  dry 

07-Sep-2016 

ll-Oct-2016 

EPA8270C 

Benzo  (>>)  iliiur;uillimr 

103 

1.22 

3.95 

ug/kg  dry 

07-Sep-2016 

ll-Oct-2016 

EPA8270C 

B«leg  (gJU)  peiylene 

45  A 

1.22 

3.95 

ug/kg  dry 

07-&p,201 6 

n- Oct-201  $ 

EPAE270C 

Benzo  (k)  fluoranthene 

473 

1.22 

3.95 

ug/kg  dry 

07-&P-2016 

ll-Oct-2016 

EPAE270C 

Oirytmc 

63.9 

1.22 

3.95 

ug/kg  dry 

07-Sep-2016 

1  l-Oet-2016 

EPAE270C 

Itibenz  (aji)  anthracene 

8,52 

1.22 

3.95 

ug/kg  dry 

07-Sep-2016 

n-Ot-2016 

EPA8270C 

Fluoranthene 

813 

1,22 

3,95 

ug/kg  dry 

07-Sep-2016 

ll-Ott-2016. 

EPAS270C 

Fluorene 

ND 

1.22 

3,95 

ug/kg  dry 

07-Sep-2O1$ 

ll-Oet-£C1i5 

EPA3270C 

u 

indeno  (12.3-cd)  pyrene 

463 

1.22 

3.95 

ug/kg  dry 

07-&p-2O16 

ll-Oct-2016 

EEAE270C 

Naphthalene 

234 

1,22 

3.95 

ug/kg  dry 

07-Sep-2Ol« 

ll-Oet-2016 

EPAE270C 

J 

Flrenanthrene 

14A 

1.22 

3.95 

ug/kg  dry 

C7-Scp-2fllt> 

ll-Oct-2016 

EPAE270C 

Pyrene 

8 92 

1.22 

3.95 

ug/kg  dry 

07-Stp-2016 

11- Oct-20 1$ 

EPAS270C 

Surrogate^  2-FiuaK>biphtnyl 

11 

$3,5% 

40-105 

lV-Stp-2016 

n-Oct-2016 

BFA  82? OC 

sac 

Sarogaie:  Terphenyl-di* 

19 

65.5% 

$0-125 

0?-&tp-2016 

il-Oet-2016 

BFA  32? OC 

TOC 

1140 

80.0 

100 

mg/kg 

IS-Sep-2015 

12-&P-2016 

SW8060A 

Total  Or  gaitlc  C  arbon 

5600 

99 

370 

mg/Kgdiy 

30-Dec-2Q16 

WALKLEY 

H 

BLACK 

77*?  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  ttsisi  be  reproduced  in  i is  enlinly. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

25  Jan-201 7 

RARA-S1  -081 51 6 

6081808^03  (Soil  Sediment) 


Analyte 

Result 

Detection 

Limit 

Reporting 

Limit 

Units 

Prepared 

Analyzed 

Method 

Notes 

ERDC-EL-EP  C 

Classical  Chemistry  Parameters 

%  Solids 

75  jS 

0.500 

0.500 

%  Solids 

07-Sep-2016 

25-Sej>-2016 

% 

Calculation 

Mercury 

0j0552 

0,00946 

0.0189 

mg/kg 

22-Aug-2016 

3 1  -Aug-20 16 

EPA  7474 

Aluminum 

5680 

3,97 

19,8 

tngdvg 

22 -Aug -2C0  6 

05-Dec -2016 

SWS46/6010 

Iron 

6580 

3.97 

19.8 

mg/hg 

22 -Aug -201 6 

05-Dec -2016 

m  846/6010 

Cadmium-Ill  [1] 

ND 

0.198 

0.397 

tngdig 

03 -Nov -201 6 

15-N6v-2016 

£W  846/6020 

u 

(upper- 63  [2] 

21  j6 

0.198 

0.397 

mg /kg 

03-Nov-20l6 

15-M>v-2016 

£W  846/6020 

Lead  206  [1] 

645 

0.198 

0,397 

mg /kg 

03Nct-2016 

1 5-Nov-2fl 16 

SW  846/6020 

Zmc  6®  [2J 

32.1 

0.198 

0.397 

mg  /kg 

03-Nov-2O16 

15-Nov-2016 

SW  846/6020 

MB -OLE 

OriEan n fill orine  Pestki des  h V  EPA  M ctlio d  808 1 A 

4,4 -DDD 

ND 

0.07 

0.21 

ug/kg  dry 

07-Sep-2C16 

21  -Nov-20 16 

EPA  3081 A 

U 

4,4  DDE 

0.17 

0,07 

0.21 

ug/kg  dry 

07-&p-2016 

21  -Nov-2016 

EPA  3081 A 

J 

4,4'-DDT 

040 

0,07 

0.21 

ug/kg  dry 

07^-2016 

21 -Nov-20 10 

EPA  8031 A 

RPD-04.J 

Aldan 

ND 

0,07 

0,21 

ug/kg  dry 

07-$ep-20l5 

21 -Nov-20 10 

EPA  3081 A 

U 

alpha-BHC 

ND 

0.07 

0.21 

ug/kg  dry 

07-Sep-2016 

21 -Nov-20 10 

EPA  3031 A 

U 

alpha-Chlordanc 

ND 

0,07 

0.21 

ug/kg  dry 

07-&P-2016 

21 -Nov-20 10 

EPA  3031 A 

u 

beia-BHC 

ND 

0,07 

0.21 

ug/kg  dry 

07-S*p-20l6 

21 -Nov-20 10 

EPA  3031 A 

u 

detta-BHC 

ND 

0.07 

0.21 

ug/kg  dry 

07-Sep-20l6 

21 -Nov-20 10 

EPA  30S1 A 

u 

Diet  drin 

ND 

0.07 

a  21 

ug/kg  dry 

07-Sep-20l6 

21 -Nov-20 16 

EPA  3031 A 

u 

Endosulfan  l 

ND 

0.07 

0.21 

ug/kg  dry 

07-Sep-2fll6 

21 -Nov-2016 

EPA  3081 A 

tr 

Endosulfan  11 

ND 

0.07 

0.21 

ug/kg  dry 

07-Sep-201G 

21 -Nov-20 16 

EPA  3081 A 

u 

Endosulfan  sulfate 

ND 

007 

0.21 

ug/kg  dry 

07-Sep-2O16 

21 -Nov-20 16 

EPA  3031 A 

u 

Endrin 

ND 

0,07 

0.21 

ug/kg  dry 

07-Sep-2016 

21 -Nov-20 16 

EPA  8031 A 

u 

Endrin  aldehyde 

m 

0.07 

0l21 

ug/kg  dry 

07-Sep-2016 

21 -Nov-20 10 

EPA  3031 A 

u 

Endrin  ketone 

ND 

0.07 

0.21 

ug/1^  dry 

07-Sep-2C16 

21  -Nov-20 16 

EPA  3031 A 

u 

ganima-BHC  (Lindane) 

ND 

0.07 

0.21 

ug/kg  dry 

07-&P-2016 

21 -Nov-20 16 

EPA  3031 A 

u 

gamma-Chl  erdane 

ND 

0,07 

0.21 

ug/kg  dry 

07-^-2016 

21 -Nov-20 10 

EPA  30S1A 

u 

Heptachlor 

ND 

0,07 

0.21 

ug/kg  dry 

07 ^Sep-2015 

21 -Nov-20 10 

EPA  S031A 

u 

Heptachlor  epoxide 

ND 

0,07 

0.21 

ug/kg  dry 

O7-Sep-2016 

21 -Nov-20 16 

EPA  30S1 A 

u 

Mcthoxychlor 

ND 

0.07 

0.21 

ug/kg  dry 

07-ap-20l6 

21  -Nov-20 16 

EPA  3031 A 

u 

Toxaphenc 

ND 

2.53 

8.43 

ug/kg  dry 

07-Eep-2dl6 

21-N6V-2016 

EPA  3031 A 

u 

Surrogate-  2t4,$6  Utrac hlorv-nt- jyl/ne 

2A6 

73.0% 

40-/25 

Q?-&p.-'J016 

21-^2016 

EPA  miA 

Sav^gaS?.1  Decachlorobiphenyl 

1.12 

63.0% 

40-130 

Q7-Sep-2Q16 

2l-lbv-20l6 

EPA  miA 

77*?  results  in  this  report  apply  to  the  sanples  analyzed  in  accordance  yath  the  chain  of 
custody  document.  This  analytical  report  rrarsl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  --  SPA  WAR 

Environmental  Science  and  A|jplied  System  Brand]..  5360' 

San  Di  ego  CA,  92152 

Project:  RARA 

Project  Manager  Joel  Guerciro 

Reported: 

25  Jan-201 7 

J 

RARA-S1  -081 51 6 

60S  1  @08-03  (Soil ■Sediment) 

Detect!  oa 

Reporting 

Analyte 

Result 

Limit 

Limit 

Uoitj 

Prepared 

Analyzed 

Id  elhod 

Notes 

ERDC-EL-EP  C 

Polvnurlear  Aromatic  ComvGHiidK  bv  GOMS  wirli  Splwtml  ion  Monitor  in  si 

1  -Melhy]  naphthalene 

ND 

1,01 

3,29 

ug&g  dry 

07-Sep2C1$ 

1  L-Ort-SC  S 

EPA8270C 

O 

2-MeihylnapMialene 

ND 

1.01 

3.29 

ug/kg  diy 

Or7-Sep-2016 

lhOet^OlS 

EPAE270C 

U 

Accnaphthene 

ND 

1.01 

3.29 

ug/kg  diy 

07-Sep-20l$ 

U-Oet-iOHS 

EPAE270C 

xs 

Acenaphthylene 

ND 

1.01 

3.29 

ug/kg  dry 

0?-$sp-2(il6 

1  l-Oet-2016 

EPAE270C 

u 

Anthracene 

9j61 

1.01 

3.29 

ug/kg  chy 

07-Sep-2016 

U-Ott-2016 

EPAE270C 

Ben  to  (a)  anthracene 

19,1 

1.01 

3.29 

ug/kg  dry 

07 -Sep-20 1 6 

n-Ott-2016 

EPAE27DC 

BttlZO  (a)  pyrene 

+oo 

1.01 

3.29 

ug/kg  diy 

07-Sep-2016 

ll-Oct-2016 

EPAE270C 

Benzo  if >)  iliiur;uillimr 

53.3 

1.01 

3.29 

ug/kg  diy 

07-Sep-2016 

ll-Oct-2016 

EPA8270C 

B«leg  (glU)  perylene 

199 

1.01 

3.29 

ug/kg  dry 

Gr7-Sq>-201« 

U-Oet-20l$ 

EPAE270C 

Bettzo  (k)  fluoranthene 

31.7 

1.01 

3.29 

ug/kg  dry 

07-&P-2016 

lhOct-2016 

EPAE270C 

Chrysene 

4SJ) 

1.01 

3.29 

ug/kg  diy 

07-Sep-2fll6 

1  l-Oet-2016 

EPAE270C 

Itihenz  (aji)  anthracene 

1.01 

3.29 

ug/kg,  dry 

07-Sep-2016 

n-Ot-2016 

EPA8270C 

Fluoranthene 

2-4,1 

1.01 

3,29 

Ug/kg  diy 

07-Sep-2016 

ll-Ott-2016. 

EPAS270C 

Fluorene 

ND 

1.01 

3,29 

ug/kg  diy 

07^ep,201$ 

1 1-Ofet-SC  1  iS 

EPA3270C 

u 

hidtno  ( 12. .Veil)  pyrene 

23  j 6 

1.01 

3.29 

ug/kg  dry 

07-&p-2916 

ll-Oet-2016 

EPAS270C 

Naphthalene 

6Jb7 

1.01 

3.29 

ug/kg  dry 

07-Sep-201« 

lhOet-20l$ 

EPAE270C 

Fhenanthrene 

4£5 

1.01 

3.29 

ug/kg  dry 

07-Scp-2016 

ll-Oct-2016 

EPAE270C 

Pyrene 

255 

1.01 

3.29 

ug/kg  dry 

07-Stp-2016 

ll-Oci-2016 

EPAS270C 

Surrogate^  2-FiuaK>biphtnyl 

11 

49.6% 

40-105 

lV-Stp-2016 

n-Oct-2016 

BFA  82? 0C 

Sarogaie:  Terphenyl-dl* 

IS 

71.7% 

30-125 

07-4^-2016 

U-Oet-2016 

BFA  32? 0C 

TOC 

896 

$0.0 

100 

mg/kg 

12-Sep-201$ 

12-&P-2016 

SWSOGOA 

Total  Organic  Carbon 

2500 

91 

340 

mg/Kg  diy 

30-Dec-2016 

WALKLEY 

H 

BLACK 

77*?  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  ttsisi  be  reproduced  in  i is  enlinly. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

25  Jan-201 7 

RARA-S2-08J516 

60S1808-04  (Soil /Sediment) 


Analyte 

Result 

Detection 

Limit 

Reporting 

Limit 

Units 

Prepared 

Analyzed 

Method 

Notes 

ERDC-EL-EP  C 

Classical  Ch  an  istrv  Parameter? 

%  Solids 

763 

0.500 

0.500 

%  Solids 

07-Sep-2C16 

26-Sej>-2016 

% 

Calculation 

Mercury 

0JO43S 

0  00909 

0,0182 

mg /kg 

22-Aug-2016 

3 1  -Aug-20 16 

ERA. 7474 

Aluminum 

4900 

3,94 

19.7 

mg/kg 

22 -Aug -2016 

05-Dec -201 6 

S46/6010 

Iron 

SS00 

3.94 

L9.7 

m£/kg 

22 -Aug -201 6 

05-Dec -201 6 

m  846/6010 

CTadiruuin  J 11  [1] 

ND 

0.197 

0.394 

mg/kg 

03 -Nov -20 16 

15-N6v-2016 

£W  846/6020 

u 

Copper-63  [2] 

1S3 

0.197 

0,394 

mg /kg 

03-Nov-2016 

15-Nbv-2016 

SW  846/6020 

Lead  206  [1] 

561 

0.197 

0,394 

mg /kg 

03Nct-2016 

1 5-Nov-20 16 

SW  846/6020 

Zfcrc  6®  [2J 

M2 

0.197 

0.394 

mg  /kg 

03-Nov-2016 

15-Nov-2016 

SW  846/6020 

MB -01,& 

Orison n clil orine  Fesdc i des  h v  EPA  M ctlio A  808 1 A 

4,4  DPD 

o.os 

0.07 

0.21 

ug/kg  dry 

07-Sep-201G 

21  -Nov-20 16 

EPA  3081 A 

J 

4,4  DDE 

0.12 

0,07 

0.21 

ugikg  dry 

07-Sep-2016 

21  -Nov-20 16 

EPA  3031 A 

J 

4,4 -DDT 

ND 

0,07 

0.21 

ug%  dry 

07^-2016 

2 1 -Nov-20 16 

EPA  30S1 A 

U 

Aldtin 

ND 

0,07 

0,21 

ug/kg  dry 

07-$ep-20l5 

21 -Nov-20 16 

EPA  303 1 A 

u 

alpha-BHC 

ND 

0.07 

0.21 

ug/kg  dry 

07-Sep-2016 

21-Ndv-2016 

EPA  3031 A 

u 

alpha-Chlordanc 

ND 

O,07 

0.21 

ug/kg  dry 

07.&P-2016 

21 -Nov-20 16 

EPA  3031 A 

u 

beia-BHC 

ND 

O.07 

0.21 

ug/kg  dry 

0?-S*p-2Cl6 

21 -Nov-20 16 

EPA  3031 A 

B 

detta-BHC 

ND 

0.07 

0.21 

ug/kg  dry 

07-$ep-20l6 

21 -Nov-20 16 

EPA  3031 A 

U 

Diet  drin 

ND 

0.07 

a  21 

ug/kg  dry 

07-Sep-20l6 

21 -Nov-20 16 

EPA  3031 A 

U 

EiKlosnlfan  l 

ND 

0.07 

0.21 

ug/kg  dry 

07-Sep-201G 

21  -Nov-20 16 

EPA  3081 A 

U 

Endosulfan  11 

ND 

0.07 

0.21 

ug/kg  dry 

07-Sep-2016 

21  -Nov-20 16 

EPA  3031 A 

u 

Endosutfktl  itdfate 

ND 

0.07 

0,21 

ug/kg  dry 

07-Sep-2O1G 

21  -Nov-20 16 

EPA  3031 A 

u 

Endrin 

ND 

0,07 

0.21 

ug/kg  dry 

07-$ep-2016 

21-Nov-2016 

EPA  3031 A 

u 

Endrin  aldehyde 

m 

0.07 

0L21 

ug/kg  dry 

07-Sep-2016 

21 -Nov-20 16 

EPA  3031 A 

u 

Endrin  ketone 

ND 

0.07 

0.21 

ug/1^  dry 

07-Sep-2C16 

21 -Nov-20 16 

EPA  3031 A 

u 

gamma-BHC  (Lindane) 

ND 

O.07 

0.21 

ug/kg  dry 

07-Step-20l6 

21-Nov-2016 

EPA  3031 A 

V 

gamrcia-Chlcirdane 

ND 

O,07 

0.21 

ug/kg  dry 

07-&p-20l6 

21 -Nov-20 16 

EPA  3031A 

u 

Heptaehlor 

ND 

0,07 

0.21 

ug/kg  dry 

07*Sep-20l$ 

21 -Nev-20 16 

EPA  8031A 

u 

Heptachlar  epoxide 

ND 

0,07 

0.21 

ug/kg  dry 

07-Sep-2016 

21  -Nov-20 16 

EPA  3031 A 

u 

Mcthoxychlor 

ND 

0.07 

0.21 

ug/kg  dry 

07-5^-2016 

21 -Nov-2016 

EPA  3031 A 

u 

Toxaphenc 

ND 

2.55 

8.51 

ug/kg  dry 

07-Sep.-20l6 

21 -Nov-2016 

EPA  3031 A 

u 

Surrogate-  2t4,56  Jhrac Norv-Pt- jyl/ne 

2.11 

62.0% 

40-/25 

07^2016 

21 -H»-2Q16 

EPA  30$1A 

Sav^gaS?,1  Decachlorobiphenyl 

1.74 

51.0% 

40-/50 

Q7-Sep-2Q16 

21-NMOtt 

EPA  miA 

77*?  results  in  this  report  apply  to  the  sanples  analyzed  irt  accordance  >nf  h  the  chain  of 
custody  document.  This  analytical  report  nsisi  be  reproduced  in  i is  enlinly. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Environmental  Science  and  Applied  System  Branch,  5360' 

San  Di  ego  CA,  92152 

Project:  RARA 

Project  Manager  Joel  Guercrro 

Reported: 

25  Jan-201 7 

J 

RARA-S2-081 51 6 

60S1808-04  (Soil  Sediment) 

Detection 

Reporting 

Analyte 

Result 

Limit 

Limit 

Units 

Prepared 

Analyzed 

Id  elhod 

Notes 

ERDC-EL-EP  C 

Pol  vnu  dear  Aromatic  Compounds  hv  GOMS  wirli  Selected  ion  Monitor  in  si 

1-Melhy]  naphthalene 

ND 

1,02 

3,32 

ug&g  dry 

07-Sep-2C16 

ll-Ott-2C16 

EPA8270C 

U 

2-Meihyliiaphthalene 

NB 

1.02 

3,32 

ug/kg  dry 

Or7-Sep-2016 

ll-Oet-2016 

EPAE270C 

U 

Accnaphthcne 

ND 

1.02 

3,32 

ug/kg  dry 

07-Sep-20l$ 

ll-Oet-20l6 

EPAE270C 

U 

Acenaphthylene 

ND 

1.02 

3,32 

ug/kg  dry 

07-Sep-2CH$ 

ll-Oet-2016 

EPAE270C 

U 

Anthrartne 

4.93 

1.02 

3.32 

ug/kg  chy 

07-Sep-2016 

U-Ott-2016 

EPAE270C 

Ben  to  (a)  anthracene 

Iflj 6 

1.02 

3.32 

ug/kg  dry 

07 -Sep-20 1 6 

n-Ott-2016 

EPAE270C 

BeiLKO  (a)  j^rair 

215 

1.02 

3,32 

ug/kg  dry 

07-Sep-2016 

ll-Oct-2016 

EPAE270C 

Beuzo  (>>)  fhionuilhrrir 

Ml 

1.02 

3.32 

ug/kg  dry 

07-Sep-2C16 

ll-Oct-2016 

EPA8270C 

E«um>  (gJU)  peiylene 

143 

1.02 

3.32 

ug/kg  dry 

07 -Sep-2016 

ll-Oet-2016 

EPAE270C 

Batzo  (k)  fluoranthene 

202 

1.02 

3.32 

ug/kg  dry 

07-&P-2016 

ll-Oct-2016 

EPAE270C 

Oirytmc 

243 

1.02 

3.32 

ug/kg  dry 

07-Sep-2fll6 

1  l-Oet-2016 

EPAE270C 

Itihenz  (aji)  anthracene 

SAD 

1.02 

3.32 

ug/kg  dry 

07-Sep-2016 

n-Ot-2016 

EPA8270C 

Fhioranthme 

16,7 

1,02 

3,32 

ug/kg  dry 

07-Sep-2016 

ll-Ott-2016. 

EPAS270C 

Fluorene 

ND 

1.02 

3,32 

ug/kg  dry 

07-Stp-2016 

11-0*2016 

EPA3270C 

u 

tndeno  (12.3-cd)  pyrene 

15.0 

1.02 

3.32 

ug/kg  dry 

07-&p-2016 

Il-Oet20l6 

EPAS270C 

Naphthalene 

SAG 

1,02 

3.32 

ug/kg  dry 

G7-Sep-20l6 

ll-Oet-2016 

EPAE270C 

Plrenanthrene 

536 

1,02 

3.32 

ug/kg  dry 

C7-Scp-2016 

ll-Oct-2016 

EPAE270C 

Pyrene 

170 

1.02 

3.32 

ug/kg  dry 

07-Stp-2016 

ll-Oci-2016 

EPAS270C 

Surrogate:  2-Fkovvbiphtny! 

12 

5L9% 

40-105 

0?-Sep-2016 

n-Oci-2016 

BFA  82? 0C 

Surrogate-  Terphenyl-di* 

19 

772% 

30-125 

07- Sep- 201 6 

11 -Oct-2016 

BFA  32? 0C 

TOC 

S26 

80.0 

100 

mg /kg 

12-Ssp-2C16 

12-&P-2016 

SWSOGOA 

Total  Organic  Carbon 

1900 

90 

340 

mg/Kg  dry 

30-Dec-2016 

WALKLEY 

H 

BLACK 

77*?  results  m  this  report  apply  to  the  sa triples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rrnsi  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

25  Jan-201 7 

RARA-C1-081516 

6081808-05  (Soil  Sediment) 


Analyte 

Result 

Detection 

Limit 

Reporting 

Limit 

Units 

Prepared 

Analyzed 

Method 

Notes 

ERDC-EL-EP  C 

Classical  Ch  an  Jstrv  Parameters 

%  Solids 

502 

0.500 

a  500 

%  Solids 

07-Sep-2016 

25-Sej>-2016 

% 

Calculation 

Mercury 

1J7 

0.0237 

0.0474 

mg/kg 

22-Aug-2016 

31  -Aug-20 16 

EM  7474 

Aluminum 

31600 

3,93 

19,6 

mgdvg 

22 -Aug -201 6 

05-Dec -201 6 

SWM6W01O 

iron 

31600 

3.93 

19.6 

n^/kg 

22 -Aug -201 6 

05-Dec -201 6 

m  846/6010 

Cadmium-  111  [1] 

1-06 

0. 196 

0.393 

tngAg 

03 -Nov -201 6 

15-Nov-2016 

SW  846/6020 

Copper- (IS  [2] 

129 

0.196 

0,393 

mg/kg 

03-Nov-2016 

15-Nov-2016 

SWS46/6020 

Lead  20*  [1] 

107 

0.196 

0.393 

ing/kg 

03Nwr-2016 

1 5-Nov-2fl 16 

SW  846/6020 

Zmc  6®  [2J 

372 

0.196 

0.393 

mg /kg 

03  Nov -201 6 

15-Nov-2016 

SW  846/6020 

MB -01,E 

4,4 'DDD 

ND 

0.10 

0,32 

ug/kg  dry 

07-Sep-2016 

21 -Nov-20 16 

EM  3031 A 

U 

4,4 -DDE 

ND 

0.10 

0,32 

ug/kg  dry 

07-Sep-2016 

21  -Nov-20 16 

EM  3031 A 

U 

4,4 -DDT 

ND 

0,10 

0.32 

ug/kg  dry 

074tp-20l6 

2l-Nov-20l6 

EPA  3081 A 

u 

Aitkin 

ND 

010 

0,32 

ug/kg  diy 

07-$ep-20l5 

21 -Nov-20 16 

IPA  3031 A 

u 

alpha-BHC 

ND 

010 

0,32 

ug/kg  dry 

07-Sep-201$ 

21-Nev-2016 

EPA  3031 A 

u 

alpha-Chi  ordanc 

ND 

0.10 

0.32 

ug/kg  dry 

07-^-2016 

£1 -Nov-20 16 

EPA  3031 A 

u 

beta-BHC 

ND 

0,10 

0.32 

ug/kg  dry 

0?-S*p-20l6 

21 -Nov-20 16 

EPA  3031 A 

u 

deha-BHC 

ND 

0,10 

0.32 

ug/kg  dry 

07 -Sep-201 6 

21 -Nov-20 16 

EPA  30S1 A 

u 

Diddrin 

ND 

0.10 

0,32 

ug/kg  dry 

07-Sep-20l6 

21  -Nov-20 16 

EPA  3031 A 

u 

Eodosulfanl 

ND 

0,10 

0.32 

ug/kg  dry 

07-Scp-201G 

21  -Nov-20 16 

EPA  3031 A 

tr 

Endosulfanll 

ND 

0,10 

0.32 

ug/kg  dry 

07-Sep-201G 

21  -Nov-20 16 

EM  3031 A 

u 

Eivlosulfkn  sulfate 

ND 

010 

0.32 

ug/kg  dry 

07-Stp-2Ol6 

2l-Nf>v-20l6 

EPA  3031 A 

u 

Endrin 

ND 

0-10 

0.32 

ug/kg  dry 

07-Sep-2016 

21  -Nov-20 16 

EPA  3031 A 

u 

Endrin  aldehyde 

ND 

010 

632 

ug/kg  dry 

Q7-Sep-2016 

21  -Nov-20 16 

EPA  3031 A 

u 

Endrin  ketone 

ND 

0.10 

632 

ug/1^  dry 

07-Sep-2016 

21  -Nov-20 16 

EPA  3031 A 

u 

ganima-BHC  (Lindane) 

ND 

0.10 

0.32 

ug/kg  dry 

07-$ep-201$ 

21-Nou-2016 

EPA  3031 A 

u 

gamma-Chl  crdanc 

ND 

0,10 

0.32 

ug/kg  dry 

07-Sep-201$ 

21 -Nov-20 16 

EPA  3081A 

u 

Heptachlor 

ND 

0,10 

0.32 

ug/kg  dry 

07-Sep-2016 

21 -Nov-20 16 

EPA  8031A 

u 

Heptachlor  epoxide 

ND 

0,10 

0.32 

ug/kg  dry 

07-Sep-201G 

21  -Nov-20 16 

EPA  3031 A 

u 

Mcthoxychlor 

ND 

0.10 

0.32 

ug/kg  dry 

Cf7-Set>-2D16 

21 -Nov-20 16 

EPA  30S1 A 

u 

Toxaphenc 

ND 

3.S6 

12.9 

ug/kg  dry 

07 -Sep -20 16 

21-Nbv-2016 

EPA  3031 A 

IT 

Surrogate-  2.45,0  Utrac Norv-Pt- jyl/ne 

2.73 

J3.0% 

40^125 

Q7-&p.20M 

21 Uh^20l4 

EPA  BQ&1A 

St arrogate:  Decachlorobiphenyl 

551 

107% 

40-130 

07-Sep-2016 

21-Itov-20i6 

EPA  miA 

77*?  results  in  this  report  apply  to  the  sanples  analyzed  irt  accordance  >nf  h  the  chain  of 
custody  document.  This  analytical  report  nsisi  be  reproduced  in  i is  enlinly. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Environmental  Science  and  Applied  System  Branch,  5360' 

San  Di  ego  CA,  92152 

Project:  RARA 

Project  Manager  Joel  Guercrro 

Reported: 

25  Jan-201 7 

J 

RARA-C1-081516 

60S  1® 08- 05  (Soil  Sediment) 

Detection 

Reporting 

Analyte 

Result 

Limit 

Limit 

Units 

Prepared 

Analyzed 

Id  elhod 

Notes 

ERDC-EL-EP  C 

Pol  vnu  dear  Aromatic  Compounds  hv  GOMS  wirli  Selected  Ion  Monitor  in  si 

1-Melhy]  naphthalene 

ND 

1,55 

3,02 

ugfltg  dry 

07-Sep2C1$ 

ll-Ort-2015 

EPA8270C 

U 

2-Meihyliiaphthalene 

ND 

1.55 

5,02 

ug/kg  diy 

Of7-Sep-2016 

1  l-Oct-2016 

EPAE270C 

U 

Acenaphthcne 

ND 

1.55 

5,02 

ug/kg  diy 

07-Sep-20l$ 

n-Oet2Cl6 

EPAE270C 

U 

Acenaphthylene 

ND 

1.55 

5,02 

ug/kg  dry 

0?-$sp-2(il$ 

ll-Oet-2016 

EPAE270C 

U 

Anthractne 

33.5 

1.55 

5.02 

ug/kg  chy 

07-Sep-2016 

U-Ott-2016 

EPAE279C 

Ben  to  (a)  anthracene 

71,1 

1,55 

5.0(2 

ug/kg  dry 

07 -Sep-20 1 6 

n-Ott-2016 

EPAE279C 

BeiLKO  (a)  j^rair 

2S9 

1.55 

5,0(2 

ug/kg  diy 

07-Sep-20t6 

ll-Oct-2016 

EPAE270C 

Benzo  (>>)  fhionuilhrnr 

499 

1.55 

502 

ug/kg  diy 

07-Sep-2016 

ll-Oct-2016 

EPA8270C 

Benz*  (gJU)  peiylene 

167 

1.55 

5,02 

ug/kg  dry 

C7-&P-201 6 

11- Oct-20 1$ 

EPAE270C 

Batzo  (k)  fluoranthene 

2  IS 

1,55 

5.02 

ug/kg  dry 

07-&P-2016 

lhOct-2016 

EPAE270C 

Oirytmc 

150 

1.55 

5.0(2 

ug/kg  diy 

07-Sep-2fll6 

1  l-Oet-2016 

EPAE270C 

Itihenz  (aji)  anthracene 

2SJS 

1.55 

5.02 

ug&g  dry 

07-Sep-2016 

n-Ot-2016 

EPA8270C 

Fhioranthme 

134 

1,55 

5,02 

ug/kg  diy 

07-Sep-2016 

ll-Ott-2016 

EPAS270C 

Fluorene 

ND 

1.55 

5,02 

ug/kg  diy 

07-Stp201$ 

ll-Oet-2015 

EPA3279C 

u 

tndeno  (12.3-cd)  pyrene 

161 

1.55 

5,02 

ug/kg  dry 

G7-Set>-2U16 

ll-Oct-2015 

EFAE279C 

Naphthalene 

9,79 

1,55 

5.02 

ug/kg  dry 

07-Sep-2Ol« 

lhOet-2016 

EPAE270C 

Phenanthrene 

41.7 

1,55 

5.02 

ug/kg  dry 

C7-Scp-2016 

ll-Oct-2016 

EPAE270C 

Pyrene 

263 

1.55 

5.02 

ug/kg  dry 

07-Stp-2016 

ll-Oci-2016 

EPAS270C 

Surrogate:  2-Fkn»vbiphtnyl 

IS 

50.4% 

40-105 

0?-Sep-2016 

n-Oci-2016 

BFA  82? 0C 

Surrogate-  Terphenyl-di* 

27 

72.4 % 

30-125 

07- Sep- 201 6 

U-Oci-2016 

BFA  32? 0C 

Total  Organic  Carbon 

16000 

130 

500 

mg/Kgdiy 

39-Dec -291 6 

WALKLEY 

H 

BLACK 

77*?  results  m  this  report  apply  to  the  sa triples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rrnsi  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

25  Jan-201 7 

RARA-C1-081516 
6081808-Q5RE1  (Soil  Sediment) 


Analyte 

Detection  Reporting 

Result  limit  Limit  Unite 

Prepared 

Analyzed 

Method 

Notes 

Air  Water  and  Soil  Laboratories,  Inc. 

Wet  Ch  em  i  strv  An  al  v*i$ 

TOC 

2450  800  1000  ir^/kg 

13-Sep2C16 

13-&P-2016 

SWSOfiOA 

HD 

77*?  results  in  this  report  apply  to  the  samples  analyzed  m  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rrsist  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

25  Jan-201 7 

RARA-C2-0S1516 

6081808-06  (Soil  Sediment) 


Analyte 

Result 

Detection 

Limit 

Reporting 

Limit 

Units 

Prepared 

Analyzed 

Method 

Notes 

ERDC-EL-EP  C 

Classical  Ch  an  Jstrv  Parameters 

%  Solids 

4 9.9 

0.500 

0.500 

%  Solids 

07.Sep.2C  16 

26.Sep.20 16 

% 

Calculation 

Mercury 

1.46 

0.0245 

0.0490 

mg/kg 

22-Aug-2016 

31  -Aug-20 16 

EM  7474 

Aluminum 

36200 

3,93 

19,6 

mgdvg 

22 -Aug -201 6 

05-Dec -201 6 

SW  846/6010 

iron 

32700 

3.93 

19.6 

mg/kg 

22 -Aug -201 6 

05-Dec -201 6 

m  846/6010 

Cadmium-  111  [1] 

0334 

0.196 

0.393 

mg/hg 

03  -Nov -201  6 

15-Nov-2016 

SW  846/6020 

Copper- (IS  [2] 

16S 

0.196 

0,393 

ing/kg 

03-Nov-2016 

15-Nov-2016 

SW  346/602(3 

Lead  206  [1] 

110 

0.196 

0.393 

ing/kg 

03Nwr-2016 

1 5-Nov-20 16 

SW  846/6020 

Zfcrc  6®  [2J 

252 

0.196 

0.393 

mg  /kg 

03  Nov -201 6 

15-Nov-2016 

SW  846/6020 

MB -01,E 

4,4 'DDD 

ND 

0.10 

0,32 

ug/kg  dry 

07-Sep-2016 

21 -Nov-20 16 

EM  3031 A 

U 

4,4 -DDE 

ND 

0.10 

0,32 

ug/kg  dry 

07-Sep-2016 

21  -Nov-20 16 

EM  3031 A 

U 

4,4 -DDT 

ND 

0,10 

0.32 

ug/kg  dry 

074tp-20l6 

2l-Nov-20l6 

EPA  3031 A 

U 

Aitkin 

ND 

010 

0,32 

ug/kg  diy 

07-$ep-20l6 

21 -Nov-20 16 

IPA  3031 A 

U 

alpha-BHC 

ND 

0.10 

0,32 

ug/kg  dry 

07-Sep-2C1$ 

21-Ndv.2016 

EPA  3031 A 

u 

alpha-Chi  ordamc 

ND 

0.10 

0.32 

ug/kg  dry 

07-Sep-20l6 

21 -Nov-20 16 

EPA  80S]  A 

u 

beta-BHC 

ND 

0,10 

0.32 

ug/kg  dry 

0?-Sef-£0l6 

21 -Nov -2016 

EPA  3031 A 

u 

deha-BHC 

ND 

0,10 

0.32 

ug/kg  dry 

07-$ep-20l<> 

21 -Nov-20 16 

EPA  3031 A 

u 

Diddrin 

ND 

0,10 

0,32 

ug/kg  dry 

07-Sep-20l6 

21  -Nov-20 16 

EPA  3031 A 

u 

EndosulfanI 

ND 

0,10 

0.32 

ug/kg  dry 

07-Scp-201G 

21  -Nov-20 16 

EPA  3031 A 

u 

Endosulfanll 

ND 

0,10 

0.32 

ug/kg  dry 

07-Sep-201G 

21 -Nov-20 16 

EM  3031 A 

u 

EndcisulfWl  iidfate 

ND 

010 

0.32 

ug/kg  dry 

07-Sisp  2€  16 

2l4fcv-20l6 

EPA  3031 A 

tJ 

Endrin 

ND 

0-10 

0.32 

ug/kg  dry 

07-Sep-2C16 

21  -Nov-20 16 

EPA  3031 A 

u 

Endrin  aldehyde 

ND 

0.10 

0l32 

ug/kg  dry 

Q7-Sep-2016 

21  -Nov-20 16 

EPA  3031 A 

u 

Endrin  ketone 

ND 

0.10 

0l32 

ug/1^  dry 

07-Sep-2016 

21  -Nov-20 16 

EPA  3031 A 

u 

ganima-BHC  (Lindane) 

ND 

0.10 

0.32 

ug/kg  dry 

07-Sep-2C16 

21-Nou-2016 

EPA  3031 A 

u 

gamma-Chl  erdane 

ND 

0,10 

0.32 

ug/kg  dry 

07-Sep-2C1$ 

21Nov.2016 

EPA  303JA 

u 

Heptachlor 

ND 

0,10 

0.32 

ug/kg  dry 

07-Sep-2C16 

21 -Nov-20 16 

EPA  S03JA 

u 

Heptachlor  epoxide 

ND 

0,10 

0.32 

ug/kg  dry 

07-Sep-201G 

21  -Nov-20 16 

EPA  80S] A 

u 

Mcthoxychlor 

ND 

0.10 

0.32 

ug/kg  dry 

Cf7-&p-20l6 

21NOV2016 

EPA  303]  A 

u 

Toxaphenc 

ND 

3.S2 

12.7 

ug/kg  dry 

07-Sep-20l6 

21-Nbv-2016 

EPA  303]  A 

IT 

Surrogate-  2,4,36  Utrac Afamfff- jyl/ne 

2.70 

33.0% 

40-125 

07-&P-20M 

21^2016 

EPA  BQ&1A 

St arrogate:  Decachlorobiphenyl 

3.2S 

64.3% 

40-130 

W-&F2QW 

21-1&V-2Q16 

EPA  miA 

77*?  results  in  this  report  apply  to  the  sanples  analyzed  irt  accordance  xsf h  the  chain  of 
custody  document.  This  analytical  report  nsisi  be  reproduced  in  i is  enlinly. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Environmental  Science  and  Applied  System  Branch,  5360' 

San  Di  ego  CA,  92152 

Project:  RARA 

Project  Manager  Joel  Guercrro 

Reported: 

25  Jan-201 7 

J 

RARA-C2-0S1516 

6081808-06  (Soil  Sediment) 

Detection 

Reporting 

Analyte 

Result 

Limit 

Limit 

Unite 

Prepared 

Analyzed 

14  elhod 

Notes 

ERDC-EL-EP  C 

Pol  vnu  dear  Aromatic  Compounds  hv  GOMS  wirli  Selected  Ion  Monitor  in  si 

1-Melhy]  naphthalene 

ND 

1,53 

4,97 

ugfltg  dry 

07-Sep2C16 

1 1-Ort-SC  S 

EPA8270C 

o 

2-Meihyliiaphthalene 

ND 

1,53 

4,97 

ug/kg  dry 

07-Sep-20l6 

lhOet-2016 

EPAE270C 

u 

Acenaphthcne 

ND 

1,53 

4,97 

ug/kg  dry 

07-Sep-20l6 

n-OetiClS 

EPAE270C 

0 

Acenaphthylene 

ND 

1,53 

4,97 

ug/kg  dry 

0?-$sp-2(il6 

ll-Oet-2016 

EPAE270C 

u 

Anthractne 

214 

1.53 

4.97 

ug/kg  chy 

07-Sep-2016 

U-Ott-2016 

EPAE279C 

Ben  to  (a)  anthracene 

66,7 

1,53 

4.97 

ug/kg  dry 

07 -Sep-20 1 6 

n-Ott-2016 

EPAE279C 

BeiLKO  (a)  j^rair 

325 

1.53 

4  97 

ug/kg  dry 

07-Sep-2016 

ll-Oet-2016 

EPAE270C 

Benzo  (>>)  fhionuilhrrir 

53$ 

1.53 

4.97 

ug/kg  dry 

07-Sep-2016 

ll-Oct-2016 

EPA8270C 

Eauro  (glU)  peiylene 

204 

1.53 

4.97 

ug/kg  dry 

07-Sq»-20l« 

11- Oct-20 1$ 

EPAE270C 

Batzo  (k)  fluoranthene 

269 

1,53 

4.97 

ug/kg  dry 

07-&P-2016 

11-0*401* 

EPAE270C 

Oirytmc 

145 

1.53 

4.97 

ug/kg  dry 

07-Sep-2fll6 

1  l-Oet-2016 

EPAE270C 

Itthenz  (aji)  anthracene 

364 

1.53 

4.97 

ug/kg  dry 

07-Sep-2016 

n-<*t-2C16 

EPA8270C 

Fhioranthme 

142 

1,53 

4.97 

ug/kg  dry 

07-Sep-2016 

ll-Ott-2016 

EPAS270C 

Fluorene 

ND 

1.53 

4,97 

ug/kg  dry 

07-Stp2016 

11-0*2016 

EPA3279C 

u 

tndeno  ( 12.3-  cih  pyrene 

m 

1.53 

4.97 

ug/kg  dry 

07-&p-2016 

U-Oet-2016 

EFAE279C 

Naphthalene 

947 

1,53 

4.97 

ug/kg  dry 

07-Sep-201« 

ll-Oet-2016 

EPAE270C 

Flrenanthrene 

413 

1,53 

4.97 

ug/kg  dry 

C7-Scp-2016 

ll-Oct-2016 

EPAE270C 

Pyrene 

194 

1.53 

4.97 

ug/kg  dry 

07-Stp-2016 

ll-Oci-2016 

EPAS270C 

Surrogate:  2-Fkovvbiphtny! 

17 

50,4% 

40-105 

0?-Sep-2016 

n-Oci-2016 

BFA  82? OC 

Surrogate-  Terphenyl-dl* 

25 

66.9% 

50-125 

07- Sep- 201 6 

11 -Oct-2016 

BFA  32? OC 

Total  Organic  Carbon 

17000 

140 

530 

tng/Kgdiy 

39-Dec  2916 

WALKLEY 

H 

BLACK 

77*?  results  m  this  report  apply  to  the  sa triples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rrnsi  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

25  Jan-201 7 

R  A  RA-  C  2-OSI 516 
6081808-06REI  (Soil/Sediniait) 


Analyte 

Detection  Reporting 

Result  limit  Limit  Unite 

Prepared 

Analyzed 

Method 

Notes 

Air  Water  and  Soil  Laboratories,  Inc. 

Wet  Ctieinlstrv  Analyst? 

TOC 

19S0  800  1000  n^/kg 

13-Stp2C16 

13-&P-2016 

SWSOfiOA 

77*?  results  m  this  report  apply  to  the  samples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rrnsl  be  reproduced  in  its  entirely. 
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Navy  --  SPA  WAR 

Project:  PARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Diego  CA*  92L52 

Project  Manager  Joel  Gucrerro 

25  Jan-201 7 

Metals  by  EPA  6000/7000  Series  Methods  -  Quality  Control 
ERDC-EL-EP-C 


Deletion 

Rr-p-orling 

Spike 

Source 

%REC 

RPD 

Analyte 

Result  Limit 

Limit  Units 

Level 

Result 

%REC 

Limits 

EPD 

Limit 

Netes 

Butch  B6U9034  Default  Prep  Metals 


Blank  {B6fl9084-BLK1) _ 

Mercury 

LCS  (B6fl9034-BSl) _ 

Mercury 

Duplicate  (B609034-DUB1) _ 

Mercury 

Matrix  SpBt*  (B60y034-MSI) _ 

Mercury 

Matrix  Spike  Diy  CB6O0O34-MSP1) 

Mercury 

Batch  B611138  -  Default  Pr»  Metals 


Blank  fEdlllSS  BLKl) _ 

CadmLum-111  [1] 

Copper -63  [2] 

Lead-206  [1] 

2inc-63[2] 

LCS  [B611I3S  B31) _ 


Prepared;  22  -Aus -20 16  Analyze  d;  31 -Aug-2016 

ND  00100  00200  mgAg 

Prepared:  22-Aug-2Dl 6  Analyzed:  31  -Aug  -2016 

0  0923  0  0100  0  0200  mgfag  0  1000  92  8  75-125 

Source;  60S1SWS  01  Prepared:  22-Aug-2016  Analyzed:  3L-Aug-20l6 

0  346  0  00965  0  0193  mg/kg  0  353  2  27 

_ Source  6flSlBOB-01 _ Prepared:  22-Aug-2Q16  Analysed:  31 -Aug-2016 

0483  0  00995  0  0199  mg/kg  0,09950  0.353  1  35  75-125 

_ Source  6081808-01 _ Prepared;  22-Aug-2016  Analyzed;  31 -Aug-2016 

0  437  0  00975  0  0195  mg/kg  0  09750  0  353  137  75-125  1  19 


0400  mg/kg 
0400  mg/kg. 
0400  mg/kg 
0400  mgfcg 


Prepared:  03-Nov-2016  Analyzed:  15-Nov-2016 


Prepared:  03 -Nov-201 6  Analyzed:  15 -Nov-201 6 


Cadimum-111  [1] 

514 

0.500 

1.00 

mg/kg 

50.00 

103 

80-120 

Copper-63  [2] 

113 

0.500 

LQC 

mg/kg 

100.0 

113 

80-120 

Lead-206  (1] 

111 

0.500 

1  00 

mgdtg 

100.0 

111 

80-120 

Zint-6S  [2] 

207 

0  500 

LOO 

mg/kg 

200  0 

104 

80-120 

MS-01.  B 

77*?  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  nsi si  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch*  5360' 

Reported: 

San  Di  eg  a  CA*  92152 

Project  Manager  Joel  Guerciro 

25  Jan-201 7 

Metals  by  EPA  6000/7000  Series  Methods  -  Quality  Control 
ERDC-E  L-  EP-C 


Detection 

Reporting 

Spike 

Source 

%RJEC 

RPD 

Analyte 

Result  Limit 

Limi  t  Uni  ts 

Level 

Result 

%REC 

Limits 

RED 

Limit 

Neles 

Batch  B6I1U8  -  Default  Ff«p  Metals 


Implicate  (B61113S-DUP1) 

Source:  60S  ISOS  01 

Prepared:  03-Nov-2016  Analyzed:  15-Nov-2016 

CaAnium-Ul  [1] 

ND 

0.199 

0,397 

mgftg 

ND 

20 

EJ 

Copper -63  [2] 

74.0 

0.199 

0.397 

mg/kg 

EOT  E.63 

20 

Lead-206  [1] 

26.3 

0.199 

0.397 

mg/kg 

27.7  3.25 

20 

Zinc -63 12| 

109 

0.199 

0.397 

mg/kg 

111  191 

20 

MB-01.E 

Matrix  Spike  (B611138-MS1) 

Sour 

ce  6(« ISOS  01 

Prepared;  03-Nnv-2016  Analyzed;  15-Nov-2016 

Cadmium -111  [1] 

48  2 

0497 

0  993 

mg/kg 

49  67  HD  97.1  80-120 

C6pper-63[2] 

165 

0497 

0  993 

mg/kg 

99.34  80  7  85.2  SO-120 

Lead-206  (1] 

133 

0.497 

0.993 

mg/kg 

99  34  27  7  111  SO-120 

Zinc-6312] 

303 

0497 

0993 

mg/kg 

198  7  111  96  8  80-120 

ME-01.B 

Batch  B612019  -  Default  Prep  Metals 

Bkuik  (B612019-BLK1) 

Prepared:  22* Aug-201 6  Analyzed:  05 -Dee-20 16 

Aluminum 

5  33 

4.00 

200 

mg/kg 

J 

Iron 

HD 

4.00 

20  0 

mg/kg 

(J 

LCS  (P612019  BSl) 

Prepared:  22- Aug-201 6  Analyzed:  05 -Dee-20 16 

Aluminum 

5140 

4.00 

200 

mg/kg 

5000  103  80-120 

Iron 

5090 

4.00 

20.0 

mgfleg 

5000  102  SO-120 

Duplicate  (B612019-DUPI) 

Source!  eosisos  oi 

Prepared;  22- Aug-201 6  Analyzed:  05 -Dec-20 16 

Aluminum 

16100 

3  97 

199 

mg/kg 

16000  0  222 

20 

Iron 

16200 

3  97 

19  9 

mgjfltg 

16900  3.90 

20 

Matrix  Spike  (861201  p-MSi) 

Source  60S  ISOS  01 

Prepared:  22- Aug-201 6  Analyzed:  05 -Dec-20 16 

Aluminum 

22100 

397 

19.9 

mgftg 

4967  16000  121  80-120 

QM-11 

Iron 

21500 

3  97 

199 

mg/kg 

4967  1  6900  fc.C  80-120 

77*?  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rrnsl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

25  Jan-201 7 

Organ  Drill  or  ine  Pesticides  by  EPA  Method  8081 A  Quality  Control 
ERDC-E  L-  EP-C 


Analyte 

Result 

Dettctiwi 

Limit 

Reposing  Spike  Source  %RJEC  RPP 

Limit  Units  Level  Result  %REC  Limits  RPD  Limit 

Netes 

Batch  B609375  -  EPA  3545 

Bfcmk  (B609375  BLK1) 

Prepared:  07-Scp-2016  Analyzed  21 -Nov-2016 

4,4 r -DPP 

ND 

o.os 

0.25  ug%wet 

O 

4.4 r  -DDE 

ND 

0M 

0.25  ugrtegwet 

0 

4,4 '-DPT 

NP 

o.os 

0.25  ugTkgwrt 

0 

AJdnn 

nd 

0.08 

0.25  ugfkgwet 

0 

alpha-BHC 

ND 

0.08 

0.25  up, 'kg  ’,v  ct 

0 

alpha-Oil  Cfdane 

ND 

0.08 

0.25  utfkgwet 

0 

beta-BHC 

nd 

0.08 

0.25  ugflugwet 

0 

delra-BHC 

ND 

0.08 

0.25  ugfkgw<t 

0 

Did  din 

ND 

o.os 

0.25  ugflegwet 

ct 

Ecl  do  suit  an  i 

ND 

0.08 

0.25  uj^kgwet 

0 

End&suEfan  Q 

ND 

0.08 

0.25  ugfkgwet 

0 

EnderolfsB  sulfate 

ND 

0.08 

0.25  uj^kgwet 

0 

Ed  (bin 

ND 

0,08 

0,25  ugAcgwet 

ct 

Endnn  aJddiyde 

NP 

0.08 

0.25  ugikgwrt 

0 

Endrin  ketone 

NP 

0.08 

0.25  ugfkgwet 

0 

gamma-BKC  (LifldanC) 

NP 

0.08 

0.25  ugfkgwet 

0 

gamm  a-Chl  ordane 

NP 

0.08 

0.25  ug/k&wet 

CT 

HeptacMor 

ND 

o.oe 

0.25  u^kgwet 

CT 

Hcptaetilor  epoxide 

ND 

0.08 

0.25  u^kgwet 

CT 

MethcxycHer 

ND 

0.08 

0.25  u^kgwet 

CT 

Tojfaphene 

ND 

3.00 

10  0  u^kgwet 

CT 

Surrogate; 2,4, 5i,ti  Tetrachtorv-m-Tykn#  3,00  itpttg  wl  iCCO  97J  40-125 

St ff'mgo*:  Decochforvbipfenyi  2J&  ugfkgwet  4.C00  litkJ  40-110 


LCS  (B6M37S-BS1) _ Prepared:  07-Sep-2016  Analyzed  21-N&V-2016 


<M '-DDD 

1  9 

0.08 

0.25  ug/kgwet 

3.000 

635 

40-125 

4,4 f -DDE 

3  9 

0.08 

0.25  ugfkgwet 

3.000 

131 

40-125 

Q 

4,4 r -DPT 

1.6 

0.08 

0.25  u^kgwet 

3  000 

51.7 

45-125 

AJdnn 

2,3 

0.08 

0.25  ugfkgwet 

3  000 

767 

45-125 

alpha-BHC 

12 

0.08 

0.25  u^kgwet 

1.400 

867 

45  125 

alpha-Chl  ■tfckme 

2  6 

0.08 

0.25  u^kgw*t 

3.000 

87.3 

45-120 

beti-BEC 

2.0 

0,08 

0,25  ugi'kgwet 

2600 

769 

40-100 

ddta-EHC 

ND 

0.08 

0.25  ugfkgwet 

3000 

45-130 

£4)3,  CT 

Dieldnn 

2  3 

0.08 

0.25  ugfk&wet 

3.000 

76.7 

50-125 

Endosutfajj  I 

2  3 

o.oe 

0.25  ugfkgwet 

3000 

77.3 

30-130 

EndosuLfafl  H 

1.2 

0  08 

0.25  ugligwet 

3  000 

396 

30-140 

Eodotulf®  sulfate 

NP 

0.08 

0.25  ugikgw« 

1400 

50-145 

£-03,  CT 

Eadnn 

2  3 

0.08 

0.25  u^kgwei 

3.000 

75.3 

50-125 

Endnn  aJdehyde 

ND 

0.08 

0.25  v^kgwtt 

3.000 

30-145 

Z-03,  CT 

En  drin  ketone 

1.1 

0.08 

0,25  ugfkgwet 

1.600 

659 

55-135 

gamma-B  UC  (Lin  dane) 

1.2 

0.08 

0.25  ug/kgwet 

2.000 

600 

45-125 

The  results  in  this  report  apply  to  the  samples  analyzed  i n  accordance  yath  the  chain  of 
custody  documertf..  This  analytical  report  nsisi  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Environmental  Science  and  Applied  System  Branch,  5360' 
San  Di  ego  CA,  92152 

Project:  RARA 

Project  Manager  Joel  Gucrcrro 

R  t-p  oil  f  J : 

25  Jan-201 7 

J 

Orgauocliioi  Jne  Pesticides  by  EPA  Method  8081 A  Quality  Control 

ERDC-E  L-  EP-C 

D(Kcti«i 

Reporting 

Spike 

Source 

%RJEC 

RPD 

“1 

Analyte 

Result 

Limit 

Limi  t  Um  ti 

Level 

Remit 

%REC 

Limits  RPD 

Limit  Netes  J 

Batch  B609375  -  EFA  3545 

LCS  (B6WJ75-BS1) 

Prepared:  073  cp-20 16  Analyzed  21-Nov-201 6 

gamma-Chl  ardane 

24 

0.0S 

0.25  y;0kgwet 

3.000 

307 

50-125 

Beptachlof 

2.1 

0.03 

0.25  ugAcgwet 

3.000 

707 

50-125 

Heptactilor  ep«tide 

24 

0.08 

0.25  y^kgwet 

3  000 

7S.7 

50-125 

Methexychlor 

22 

0.03 

0.25  ygflegwet 

3000 

727 

55-145 

Surrogate.  2.4, 5,6  Tetraddara-m-ryUne 

5.46 

ugfkgwet 

4.000 

86.5 

4(5125 

Surrogate:  DecachiOrob t phenyi 

2.56 

ug/kgwft 

4.000 

64.0 

40-150 

LCS  tBG09375-BS3) 

Prepared:  07-Sep-2016  Analyzed  21-Nav-2016 

Tax sphere 

58.  S 

3.00 

10  0  u»rkgw*t 

30  00 

735 

50-125 

Surrogate.  2,4,  5  6  TetSat  bloro-m-  %yii  rtf 

5.44 

up.hg  >ret 

4.  COO 

86.0 

40-125 

Surrogate;  Dttachforobiphenyi 

2.56 

ug/kgvel 

4.000 

64.0 

40-150 

LCS  Blip  (B60937S  BSDS) 

Prepared:  07-S  ep-201 6  Analysed  21 -Nov-201 6 

Toxaphenc 

71  2 

3.00 

10  0  u^kgwet 

30.OO 

390 

50-125  19  1 

30 

Surrogate;  2,4, 5,6  Tetfar/nioro-tn-tyiirtf 

5.65 

agfkg  wet 

4.000 

92.0 

40-125 

Surrogate.  DttaChiQrobiphenyi 

2.44 

u^kgvet 

4.000 

61,0 

40-130 

Matrix  Spihe  (B6WS75  MSI) 

Source;  60S  1808-01 

Prepared;  07-S  cp-20 16  Analyzed  21 -Nov-201 6 

4.4' -DVD 

24 

0  10 

0.31  ug/kg  dry 

3.691 

0  03 

65.5 

40-125 

4.4' -DDE 

4  2 

0  10 

0.31  ug/kgdry 

3691 

0.1 

110 

40-125 

4.4 ' -DDT 

2  3 

0  10 

0.31  ug/kg  dry 

3  691 

HD 

62.3 

45-125 

Aldrin 

2  3 

0  10 

0.31  ygtt&dry 

3691 

HD 

635 

45-110 

dptia-BHC 

15 

0  10 

0  31  yg/kgdry 

1.722 

ND 

37.0 

45-125 

alpha jQiJ(*dane 

2  6 

0. 10 

0.31  ug/kg  dry 

3  691 

HD 

70.7 

45-120 

beta-BHC 

2  5 

0. 10 

0.31  ug/kg  dry 

3199 

HD 

792 

40-100 

defta-BHC 

ND 

0.10 

0,31  ug/kg  dry 

3691 

HD 

45-125 

3-03,0 

Did  tiin 

2  6 

0. 10 

0.31  ug/kg  dry 

3  691 

HD 

707 

50-125 

En  dosnlfari  I 

2,5 

0.10 

0,31  ugj'kg  dry 

3691 

HD 

630 

30-135 

Endosulfan  II 

2  3 

0.10 

0.31  ug/kg  dry 

3691 

HD 

627 

30-140 

Ed  do  sulfate  sulfate 

07 

0. 10 

0.31  ug/kg  dry 

1722 

HD 

400 

50-135 

Z-01 

Endrin 

2.5 

0.10 

0.31  ug/kg  dry 

3691 

HD 

693 

50-125 

Endnn  aldehyde 

ND 

0  10 

0.31  ug/kg  dry 

3  691 

HD 

30-145 

Z-03, 0 

EnAin  ketone 

2  3 

0. 10 

0.31  ug/kg  dry 

1968 

HD 

113 

55-135 

gamm  a-B  KC  (Lindane) 

16 

0  10 

0-31  ug/kg  dry 

2461 

HD 

64.2 

45-125 

gamma-Chl  ■w'dawe 

2.7 

0. 10 

0.31  ug/kg  dry 

3691 

HD 

74.0 

50-125 

Heplaehlor 

2,6 

0,10 

0,31  ug/kg  dry 

3691 

ND 

700 

50-125 

Heptachlw  epoaide 

2  6 

0  10 

0.31  ug/kg  dry 

3691 

ND 

700 

40-125 

Mrthoxy  chief 

2.3 

0.10 

0.31  ug/kg  dry 

3691 

ND 

747 

55-145 

Surrogate:  2,4,56  Titrachlcro-m-yyb* w 

5.84 

ug/kg  dry 

4.921 

78.0 

40-125 

Surrogate.  DecachJorobiphenyl 

2J8 

ugfkgdry 

4.921 

56.5 

40-130 

77*?  results  in  this  report  apply  to  the  sarrples  analyzed  irt  accordance  xsf h  the  chain  of 
custody  document.  This  analytical  report  nsesi  be  reproduced  in  i is  entirely. 
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Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

25  Jan-201 7 

Organ ocEil or ine  Pesticides  by  EPA  Method  8081 A  Quality  Control 
ERDC-E  L-  EP-C 


Detection 

Reporting 

Spike 

Soy  nee 

%REC 

RPD 

Analyte 

Result 

Limit 

Limi  t  Um  ts 

Level 

Result 

%P,EC 

Limits 

RPD 

Limit 

Netes 

Batch  B609375  -  EPA  3545 

Matrix  SpLkeDi^  (B60937SMSD1) 

Source:  60S  ISOS  04 

Prepared:  073  ep-201(5  Analyzed  21-Nov-2016 

4,4 ' -DPP 

2.3 

0,10 

0,31  vg/kg  dry 

3687 

0.08 

61  1 

40-125 

694 

30 

4.4 r  -DDE 

3  2 

0.10 

0.31  ygttg  dry 

3.687 

0.1 

828 

40-125 

275 

30 

4,4 '-DPT 

2.1 

0.10 

0.31  ygfkg  dry 

3  687 

ND 

559 

45-125 

10.9 

30 

AJdnn 

1  9 

o.io 

0.31  ygA&  <ky 

3687 

NP 

521 

45-110 

19  7 

30 

dpha-BHC 

U 

0  10 

0.31  ug/kg  dry 

1721 

ND 

664 

45-125 

26  9 

30 

alpha-Ollcr  dame 

2  3 

0. 10 

0.31  ug/kg  dry 

3687 

ND 

62.3 

45-120 

12  7 

30 

beta-EHC 

2  2 

0. 10 

0.31  ugft&dy 

3156 

ND 

673 

40-100 

164 

30 

delra-BHC 

ND 

0. 10 

0.31  yg/kgdry 

3687 

ND 

45-125 

30 

Z- 03,13 

Did  din 

2  3 

0.10 

0.31  yg/kg  dry 

3687 

ND 

634 

50-125 

109 

30 

Endosulfan  1 

23 

0  10 

0.31  ug/kg  dry 

3.687 

ND 

616 

30-135 

9.97 

30 

End&suEfan  Q 

1  9 

0.10 

0.31  yg/kg  dry 

3687 

ND 

319 

30-140 

190 

30 

Endejalfstti  sulfate 

0.5 

o.io 

0.31  ug/kg  <ky 

1.721 

ND 

237 

50-135 

32  9 

30 

Z-63 

Ed  din 

2.3 

0.10 

0,31  vg/kg  dry 

3687 

ND 

622 

50-125 

10,9 

30 

Endnn  aJelehyde 

ND 

0. 10 

0.31  ug/kg  4*y 

3687 

ND 

30-145 

30 

Z-03,  CJ 

Endrin  ketone 

2  2 

0. 10 

OL  3 1  vg/kg  dry 

1.967 

ND 

112 

55-135 

5  54 

30 

gamma-BKC  (LifldanC) 

12 

0.10 

031  vg/kg  dry 

2458 

ND 

5Q0 

45-125 

25  0 

30 

gamm  a-Chl  ordane 

2  5 

0.10 

0.31  vg/kg  dry 

3687 

ND 

66.7 

50-125 

10  5 

30 

HeptacMor 

2  0 

0  10 

0.31  ug/kg  dry 

3687 

ND 

54.7 

50-125 

24  6 

30 

Hcptaetilor  epoxide 

2  2 

0  10 

0.31  ug/kg  dry 

3687 

ND 

597 

40-125 

159 

30 

Methexyehlor 

24 

0  10 

0.31  ug/kg  dry 

3687 

ND 

65.9 

55-145 

125 

30 

Surrogate  i  2,4,  i  6  HuracMom- m- yykne 

2.12 

ug/kg  dry 

4.917 

62.5 

40-125 

SurrogiUe:  Deeaehlorvbiptonyi 

2.7$ 

ug/kg  dry 

4m 

56.5 

40-120 

77*?  results  m  this  report  apply  to  the  samples  analyzed  in  accordance  xK  h  the  chain  of 
custody  document.  This  analytical  report  rrnsl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Ferry  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  A|jplied  System  Brand]..  5360' 

Reported: 

San  Di  eg  a  CA*  92152 

Project  Manager  Joel  Guercrro 

25  Jan-201 7 

Polynuclear  Aromatic  Compounds  by  GC/MS  with  Selected  Ion  Monitoring  Quality  Control 

ERDC-E  L-  EP-C 


Detection 

Reporting 

Spike 

Source 

%REC 

RPD 

Analyte 

Result  Limit 

Lrrns  t  Urn  ts 

Level 

Result 

%REC 

Lnmts 

RPD 

Limit 

Notes 

Batch  B609375  -  EFA  5545 


EJ 

EJ 

EJ 

U 

0 

EJ 

EJ 

0 

U 

EJ 

C7 

U 

ET 

EJ 

EJ 

EJ 

EJ 

EJ 


Surrogate:  2-Fiuombiphe»yl 

Surrogate:  lerphenyl-dlA 

LCS  (B6tt9375-BSl) 

21 

22 

ugtfe  wrt 
uglhgyret 

27,00 

29m 

Prepared:  07 

76.5  40-105 

75.6  30-125 

S  ep  201 6  Analyzed  1 1  -Oet-20 16 

1  -MetbylnaphThalene 

78  0 

1  20 

3.90  uj/kgwet 

120.0 

65.0 

40  105 

2-Meftyltiiphlhaltiit 

6S6 

1  20 

3.90  ug/kg  w  eT 

130  0 

57-2 

40-105 

AcenAphtbene 

94  A 

1  20 

3.90  ugf'kfi  weT 

120.0 

73.7 

45-110 

Acenaphthylene 

95.  6 

1  20 

3.90  u^kgwet 

120.0 

797 

45-110 

Anthracene 

137 

1  20 

3.90  ugfkgwet 

120.0 

114 

50-115 

Renzo  (a)  anthracene 

£7.3 

1  20 

3.90  u^kgwet 

120.0 

732 

50-125 

Benzo  (a)  pyrene 

9$.  2 

1  20 

3.90  ugfk&wot 

120.0 

802 

50-130 

Benzo  (b)  fluoranthene 

73$ 

1  20 

3.90  ugfkgwet 

120.0 

655 

45-130 

Benzo  (gkj)  peiylene 

103 

1  20 

3.90  u^kgwet 

120.0 

862 

40-125 

Btnic  flg  fluoranthene 

111 

1  20 

390  ugtRgwet 

120,0 

927 

45-130 

Chrysene 

139 

1  20 

3.90  ugrtegwet 

120  0 

116 

50-125 

Dibem  Cn,ti)  anthracene 

882 

1  20 

3.90  ug/kgweT 

120.0 

73.5 

40-125 

Ruorantbcne 

100 

1  20 

3.90  ugfkgwet 

120.0 

33.5 

50-120 

Flu-crene 

67  0 

1  20 

3.90  ugfltgwet 

120.0 

558 

50-110 

Indeno  (lr?,3'CdO  pyrene 

124 

1  20 

390  ugikfiwet 

120,0 

104 

40-125 

Naphthalene 

82  0 

1  20 

3.90  u^kgwet 

120.0 

63.3 

40-105 

Fheti  an  three  e 

91  0 

1  20 

3.90  ugfk£w*t 

120.0 

758 

50-130 

Pyrene 

102 

1  20 

3.90  ugikgwet 

120,0 

45-125 

dank  jB609375  BLKI) _ Prepared:  07-S  cp-20 1 6  Analyzed  1 1  -O  rt-20 16 


1-Mctbylnaphthalene 

nd 

1  20 

3.90  ugfkgwet 

2-MgthylnqkhJtfaalene 

m 

1  20 

3.90  ugrtegwet 

Acenaphtbene 

ND 

1  20 

3.90  ugikew« 

Acenaphthylene 

nd 

1  20 

3.90  ugfkgwet 

Anthracene 

ND 

1  20 

3.90  ugfkgwet 

Benzo  (a)  anthracene 

ND 

1  20 

3.90  ugfkgwet 

Benzo  (a)  pyrene 

ND 

1  20 

3.90  ug/kgwet 

Bento  (b)  fluoranthene 

ND 

1.20 

39C  ugTkgwet 

Benzo  (gJu)  peiylme 

ND 

1  20 

3.90  ugflegwet 

Benzo  (k)  fluoranthene 

ND 

1  20 

3.90  ugfkgwet 

Chrysene 

ND 

1,20 

3.9C  ugfkgwet 

Ditenc  (ak)  anthracene 

ND 

1  20 

3.90  ug%wet 

Ruoranthene 

ND 

1  20 

3,9C  ugikgwet 

Ruorene 

ND 

1  20 

3.90  ugfkgwrt 

Indeno  (1,R.3-cd)  pyrene 

ND 

1  20 

3.90  ug/kg  w  eT 

Naphth  aJ  ene 

ND 

1  20 

3.90  ug%wet 

PhenanTtirene 

ND 

1  20 

3.90  ug^kgwet 

l^rene 

ND 

1  20 

3.90  ugfk*  wet 

77*?  results  in  this  report  apply  to  the  sonnies  attained  in  accordance  >nf  h  the  chain  of 
custody  document.  This  analytical  report  rrarsl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Environmental  Science  and  Applied  System  Branch,  5360' 
SanDicgc  CA,  92152 

Project:  RARA 

Project  Manager  Joel  Guerciro 

Reported: 

25  Jan-201 7 

Polynuclear  Aromatic  Compounds  by  GC/MS  with  Selected  Ion  Monitoring 

Quality  Control 

ERDC-E  L-  EP-C 

Detection 

Reporting 

Spike 

Source 

%RJEC 

RPD 

"1 

Analyte 

Result 

Limit 

Limi  t  Urn  ts 

Level 

Result 

%REC 

Limits 

RPD 

Limit  Notes  J 

Batch  B609375  -  EFA  5545 

LCS  (B6WS75  BS1) 

Prepared:  07-S  cp-201 6  Analyzed  1 1  -O  ct-20 16 

Surrogate.  2 -Fluoro  biphenyl 

IS 

ug/kg-ieet 

27,00 

67,4 

40-105 

Surrogate.  Terphenyl-dM 

22 

ug/hg  tret 

2Q.M 

75.2 

20-125 

Matrix  Spike  (B6ft93"5-MSI) 

Source  60S1SOS4W 

Prepared:  07-5  ep-2016  Analyzed  ll-0et-2016 

1  -Methylnaphthalene 

4$.  2 

1.48 

-s.SO  ug/kg  dry 

147.6 

ND 

333 

40-105 

Z-63 

2-Methylnapbtiialene 

40 

148 

^.80  ug/kg  dry 

147.6 

HD 

31.3 

40-105 

Z-63 

Accnaphtbene 

58.3 

148 

J.SC  ug/kg  dry 

147.6 

HD 

395 

45-110 

Z-63 

Acenaphthylene 

55.9 

148 

*30  ug/kg  dry 

147  6 

NB 

378 

45-110 

Z-63 

Anthracene 

79.7 

1.48 

*.80  ug/kg  dry 

147.6 

4.93 

50,7 

50-115 

Benze  (a)  anthracene 

65.7 

148 

*.30  ug/kg  dry 

147  6 

10.6 

374 

50-125 

Z-63 

Bento  l»  pyrene 

79  2 

148 

4.80  ug/kg  dry 

147  6 

218 

339 

50-130 

Z-63 

Bento  (b)  fluoranthene 

98.4 

1.48 

4.80  ug/kg  dry 

147  6 

322 

44.9 

45-130 

Z4J3 

Bento  (gju)  percent 

84.4 

148 

4.80  ug/kg  dry 

147  6 

14  3 

475 

40-125 

Bento  (k)  fluoranthene 

96.7 

148 

4.80  ug/kg  dry 

147.6 

202 

51.8 

45-130 

Chrysene 

90  6 

148 

*.St  ug/kg  dry 

147,6 

24.3 

449 

50-125 

Z-63 

Dibeni  (aji)  anthracene 

73$ 

148 

4.80  ug/kg  dry 

1476 

3.40 

475 

40-125 

Fluoranthene 

93  5 

148 

4.80  ug/kg  dry 

147.6 

167 

520 

50-120 

Fluorene 

59.1 

148 

4,80  ug/kg  dry 

147  6 

HD 

400 

50-110 

Z-63 

Indeno  (1,2.3-cd)  pyrene 

81.4 

148 

4.80  ug/kg  dry 

147  6 

150 

450 

40-125 

Naphtb  aJ  ene 

497 

148 

4  80  ug/kg  diy 

147  6 

3.40 

314 

40-105 

Z-63 

Fhenanthrtne 

536 

148 

4.80  ug/kg  dry 

147.6 

5  96 

32,3 

50-130 

Z-63 

Pyrene 

82.9 

148 

4.80  ug/kg  dry 

147  6 

170 

44  6 

45-125 

Z-63 

Surrogate.  i-Fiv#r$blpheayI 

n 

ug/kg  dry 

mi 

m 

40*105 

s*oc 

Surrogate?  ThpjmrpldM 

16 

ti'glkg  oH' 

ms 

44J 

30-125 

Matrix  Spike  Pcqi  (B60937S  MSD1) 

Source  60® ISOS  04 

Pt-epared;  07-S  cp-20 16  Analyzed 

11 -Oct-20 16 

]  -Mcthylnaphihalene 

82.1 

1.47 

4,79  ug/kg  dry 

147  5 

HD 

557 

40-105 

50.1 

30 

Z-63 

2-klethylnaphthalene 

78  2 

147 

4.79  ug/kg  dry 

147  5 

HD 

530 

40-105 

51  3 

30 

Z-63 

Acenaphthene 

102 

1.47 

4.79  ug/kg  dry 

147.5 

HD 

690 

45-110 

54.3 

30 

Z-63 

Acenaphthylene 

927 

147 

4.79  ug/kg  dry 

147  5 

HD 

62.8 

45-110 

49  6 

30 

Z-63 

Anthracene 

117 

1.47 

4.79  ug/kg  dry 

147  5 

4.93 

75.7 

50-115 

37  5 

30 

Z-63 

Bento  (a)  anthracene 

113 

1.47 

4.79  ug/kg  dry 

147.5 

10  6 

69.5 

50-125 

53  0 

30 

Z-63 

Bento  (sO  pyrene 

133 

147 

4.79  ug/kg  dry 

147  5 

218 

75.1 

50-130 

50  3 

30 

Z-63 

Bento  (b)  fluoranthene 

137 

1.47 

4.79  ug/kg  dry 

147.5 

32  2 

71.2 

45-130 

32  9 

30 

Z-63 

Bento  (gJu)  perylene 

133 

147 

4.79  ug/kg  dry 

147  5 

14  3 

80,5 

40-125 

44.7 

30 

Z-63 

Bento  (k)  fluoranthene 

154 

147 

4  79  ug/kg  dry 

147  5 

20.2 

908 

45-130 

45  3 

30 

Z-63 

Chrysene 

153 

147 

4.79  ug/kg  dry 

147  5 

24,3 

87.5 

50-125 

51,5 

30 

Z-63 

Dibeni  (ak)  anthracene 

117 

147 

4.79  ug/kg  dry 

147  5 

3.40 

769 

40-125 

45.4 

30 

Z-63 

Fluoranthene 

143 

147 

4.79  ug/kg  dry 

147.5 

16  7 

894 

50-120 

454 

30 

Z-63 

Fluorene 

111 

147 

4.79  ug/kg  dry 

147.5 

HD 

75.5 

50-110 

614 

30 

Z-63 

Inden*  (1,2,3-ed)  pyrene 

126 

147 

4.79  ug/kg  dry 

147  5 

150 

75.3 

40-125 

43  0 

30 

Z-63 

77*?  results  in  this  report  apply  to  the  sn tuples  analyzed  in  accordance  -with  the  chain  of 
custody  dacumeiS.  This  analytical  report  nsisi  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  eg  a  CA,  92152 

Project  Manager  Joel  Guercrro 

25  Jan-201 7 

Polynuclear  Aromatic  Compounds  by  GC/MS  with  Selected  Ion  Monitoring  Quality  Control 

ERDC-E  L-  EP-C 


Selection 

Reporting 

Spike 

Source 

%RJEC 

RPD 

Analyte 

Remit 

Limit 

Limi  t  Urn  ti 

Level 

Remit 

%REC 

Limit? 

RPD 

Limit 

Nete? 

Batch  B609375  -  EFA  3545 

Matrix  Spike  Dtp  (B60937SMSD1) 

Source?  60S  ISOS  CM 

Prepared:  07-S  cp-2016  Analyzed  11-0  rf-20 16 

Naphthalene 

SO  9 

147 

479 

1475 

3.40 

525 

40-105 

47.7 

30 

24  3 

Fhenanthrme 

88.0 

147 

A 75  ug/kg<toy 

1475 

5  96 

556 

50-130 

48  5 

30 

Z-03 

Pyrene 

162 

147 

479  ugtkgdry 

1475 

170 

58.3 

45-125 

646 

30 

24i3 

Surrogate-  2' Fluor® bipkt nyl 

19 

ugfkg  dry 

3119 

SSrS 

40-105 

Surrogate:  Hrpf*tyl-dl4 

27 

ug/kgdty 

75.2 

30-125 

77*?  results  m  this  report  apply  to  the  samples  analyzed  in  accordance  xsf h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rrnsl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Environmental  Science  and  Applied  System  Branch*  5360' 
San  Diego  CA.  92152 

Project:  RARA 

Project  Manager  Joel  Guerctro 

Report^: 

25  Jan-201 7 

Wet  Chemistry  Analysis  Quality  Control 

Air  Water  and  Soil  Laboratories,  Inc. 

Analyte 

Defection  Reposing 
Result  Limit  Limit 

Units 

Spike 

Level 

Sow  nee 

Result  %REC 

%RJEC 

Limits 

RPD 

RPD 

Limit  Netes 

Batch  BZI0243  -  No  Prw  Halid™ 

Blank  ( B7. 10243  TTJ.K1) 

Prepared  A  Analyzed:  12-Sep-201G 

TOC 

m 

80  0 

100 

mgikjj 

■ 

LCS  (BZI0243-BS1) 

Prepared  &  Analyzed:  12-Sep-2016 

TOC 

864 

so.o 

100 

mg/kg 

862 

100 

80-120 

LCS  Dup  (BZI0243-BSD1) 

Prepared  A  Analyzed:  12-Sep-2Q1G 

TOC 

883 

so.o 

100 

jng/kg 

ST? 

101 

80-120 

2  16 

20 

Matrix  Spike  (B/J0Z43  MSI ) 

Source  ldlOOS&OZ 

Prepared  A  Analyzed;  1 2-S  cp-201 6 

TOC 

743 

80.0 

100 

mgAg 

653 

136  922 

75-125 

Matrix  Spike  l>^i  (BZKU4^MSDI) 

Source:  16T0Q85-0Z 

Prepared  A  Analyzed:  12-Sep-2016 

TOC 

924 

800 

100 

mgTkg. 

820 

136  96  2 

75-125 

21  3 

20  P 

77*?  results  m  this  report  apply  to  the  samples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  document.  This  analytical  report  rrnsl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

25  Jan-201 7 

WALKLEY  BLACK  Oi^anlc  Carbon,  Total  (TOQ  Quality  Contrnl 
TeslAinerica  Pittsburgh 


Analyte 

Remit 

Detection 

Limit 

Reporting 

Limit 

Unit* 

Spike  Soornce 

Level  Remit  %REC  Limits 

RPD 

RPD 

Limit 

Note* 

Batch  19870(8  - 

LCS  (1 80-1937 0S1) 

Prepared:  Analyzed:  30-Dec-2016 

Total  Organic  Carbon 

490000 

$7 

250 

mgiKg 

471000  1  04  30*120 

MB  (IS#  1987082) 

Prepared:  Analyzed:  30’Dec-2016 

Total  Organic  Carbon 

m 

$7 

250 

mg/Kg 

- 

77*?  results  m  this  report  apply  to  the  samples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rrnsl  be  reproduced  in  its  entirely. 
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WORK  ORDER 


Fruile d:  S/19/2U1G  8:24:29  AM 


6081808 

ERDC-EL-EP-C 


Client:  Navy  -  SPAWAR 

Project;  RARA 

Preject  Manager:  Jenifer  Milam 

Project  N  umber:  [  no  ne  ] 

Report  To: 

invoice  To: 

Navy  -  SPAWAR 

Navy  -  SPAWAR 

Joel  Guereno 

Gunther  Rosen 

Environmental  Science  and  Applied  System  Branch,  53505  Hull : 

Environmental  Science  and  Applied  System  Brandi,  53605  Hu  ID 

San  Diego,  CA  92152 

San  Diego,  C  A  92 1 52 

Phone:  (619)  553-OSSG 

Phone  (619)553*0836 

Fax:  - 

Fax:  - 

Date  Due:  16-$ep-20l6  00:00  (21  day  TAT) 

Received  By:  Model ine  Tarasar 

Date  Received  1 8-A  jg-201 6  1 5:55 

Logged  in  By:  Madel  i  ne  Tarasa  r 

Da  re  Legged  In:  i  8-Aug-20  lu  1 5:55 

Riinplts  R««ve4*t  3-<_' 

Cuslod}'  No  Prop n  TVntpn  *tu[< 

No 

Contatiffilrilacl  No 

COCXabri*Ag'tt  No  Hardcepp  FtftftrG 

No 

liOpct  Pi owi vijtpop  No  Lfp  RovtcwWl 

No 

Anally  sis 

Due  TAT 

Expires  Comment* 

6081808-01  RARA-TL  [Suil/^edimenl|  Sampled  15- Aug-20  16  09; 00 

(GMT*  12:00)  Internal  tonal  Date 

Mercury 

lG-itep-20Lu  00:00  21 

12-Sep-2016  16:00 

GC  Pesrs 

16-Sep-20Ld  00:00  21 

29-Aug-2016  it>  00 

PAI  f  S3  M2 

ld-Sep-2016  00  00  21 

29- Aug- 20 16  15  00 

Particle  Sbe  -  Hydrometer 

19- A  1^-201 6  00:00  0 

M-Sep-201 6  10:00 

Particle  Size  -  Sieve 

19-Aug-2QI  6  00:00  0 

14-Sep-20l 6  16:00 

PCB  Congeners 

1G-Kep-20LG  00.00  21 

29- Aug- 2010  16  00 

TAL  Metab-6020 

16-5ep-20lc  00  00  21 

H -Feb-201 7  1500  AV$/$£M 

IOC 

ld-Sep-20lc  00  00  21 

12-Sep-20I6  16:00 

6081S08-02  RARA-T2  fSoil/Sedimcnt|  Sampled  15- Aug-20 16  09:00 
(GMT- 12:00)  International  Date 


Mercury* 

1G-Se|>20l6  00:00 

21 

12-Sep-ZQ16  16:00 

OC  Pests 

16-Sep-2016  00:00 

21 

29  Aug-20l6  16  00 

PAH  SI  M2 

16-Sep-20ld  00: 00 

21 

29-Aug-20J6  16  00 

Particle  Size  -  Hydrometer 

1 9*Ang-201t>  00:00 

0 

14-Sep-20J  0  16:00 

Particle  Size  -  Sieve 

19-Aih*-20 16  00:00 

0 

H-Sep-2016  16:00 

PCB  Congeners 

16-Kep-20lc  00  00 

21 

29- Aug-20 16  16:00 

TAL  Me  Lab-0020 

I6-Sc|>20l6  00  00 

21 

H -Feb-201 7  15:00  AVS'SEM 

TOC 

16-Sep*20 16  00:00 

21 

12-Sep-201 6  16:00 
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WORK  ORDER 


Erinle d:  8/19/2016  8:24:29  AM 


6081808 

ERDC-EL-EP-C 


Client:  Navy  -  SPAWAR 

Project:  RARA 

Project  Manager: 
Project  Number: 

Jenifer  Milam 
[none] 

Analysts 

Due 

TAT 

Comments 

6081808-03  RARA-S1  [SoiL'Sedimcnt]  Sampled  15-Aug-2016  09:00 

(GMT- 12:00)  International  Date 

Meretuy 

16-Se|j-20I6  00:00 

21 

12-Sep-20l 6  16:00 

00  Pests 

16-Scp-20I6  00-00 

21 

29- Aug- 20 1 6  16  00 

PAH  SI  M2 

ld-5q>20Ld  00:00 

21 

29-Aug-20Jd  1600 

Particle  Size  -  Hydrometer 

J9-Ai«-20 16  00:00 

0 

H-Sep-2016  16:00 

Particle  Size  -  Sieve 

19-Aug->0  16  00:00 

0 

14-Sep-20I6  16:00 

PCB  Congeners 

16-Ke|>20l6OOQO 

21 

29-A«(g-2016  16  00 

TAL  Mduls-6020 

16-Sq>20l6  00;00 

21 

11 -Feb-201 7  15:00 

AVS/SEM 

TOC 

16-Sq>20l6  00:00 

21 

12-Sep-20J  6  16:00 

6081808-04  RARA-S2  [Soil/Sedtmtnt]  Sampled  15- Aug- 201 6  09:00 

(GMT-12:00)  International  Date 

Mercury 

16-£cp-20id  00  00 

21 

12-Sqp-201 6  16:00 

GO  Pests 

16-Se|v20l6  00  00 

21 

29- Aug- 20  Id  16  00 

PAH  SI  M2 

16-Se|>20l6  00:00 

21 

29- Aug-2016  16.00 

Particle  Size  -  Hydrometer 

19-Ai£-20L6  00  00 

0 

H-Sep-20J6  16:00 

Particle  Size  -  Sieve 

I9-Aiig-20L6  00:QO 

0 

14-Sep-20I 6  16:00 

PCB  Congeners 

1 6-Se|3-20 1 1?  00:00 

21 

29-Aug-2016  16:00 

TAL  Metals-6020 

ld-Sep-2016  00  00 

21 

11 -Feb-201 7  15:00 

AVS'SRM 

TOC 

16-Ke|>20l6  00:00 

21 

12-Sep-2016  16:00 

6081808  05  KARA- Cl  [Soil/Sedimenlj  Sampled  15- Aug-201 6  09:00 

(GMT-12:00)  Internal  tonal  Date 

Mercury 

16-Sep-20lu  00.00 

21 

12-Sep-20J  6  16.00 

OC  Pests 

Id-Sei>20ld  00  00 

21 

29-Aug-2Qld  1600 

PAH  SI  M2 

Id-Sop- 20  Id  00  00 

21 

29- Aug- 20  Id  16  00 

Particle  Si7,e  -  Hydrometer 

l9-Aug-2fll6  00  00 

0 

14-Sep-2016  16:00 

Particle  Size  -  Sieve 

19-Au^-20I6  00:00 

0 

14-Sep-2016  16:00 

PCB  Congeners 

16-Sep-20lu  00:00 

21 

29-Aug-2Q16  16.00 

TAL  Metab-6020 

ld-5ep-20ld  00: 00 

21 

il-Feb-2017  15:00 

AVS/SEM 

TOC 

I6-Sep-20ld  00  00 

21 

12-Sep-20I6  16:00 
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WORK  ORDER 


FrinU d:  S/19/2U16  8:24:29  AM 


6081808 

ERDC-EL-EP-C 


Client:  Navy  -  SPAWAR 

Project;  RARA 

Project  Manager: 
Project  Number: 

Jenifer  Milam 
[none] 

Analysts 

Due 

TAT 

Comments 

6081S08  06  RARA-C2  [Soil/Sc dime nt]  Sampled  15- Aug-201 6  09: GO 
(GMT-12:00)  International  Date 

Mercwiy 

16-Se|j-20I6  00:00 

21 

12  Sep-2016  16:00 

00  Pests 

16-Sep-20I6  00-00 

21 

29- Aug- 20 16  16  00 

PAH  S1M2 

16-Sq>20ld  00: 00 

21 

29-Aug-20J6  16:00 

Particle  Size  -  Hydrometer 

J9-Aiig-20 16  00:00 

0 

H-Sep-2016  16:00 

Particle  Size  -  Sieve 

19-Au£->0  16  00:00 

0 

14-Scp-20 16  16:00 

PCB  Congener 

16-Ke|>20l6  00  00 

21 

29- Aug- 20 16  16  00 

TAL  Meluls-6020 

16-Sq>20l6  00:00 

21 

11 -Feb-201 7  15:00 

AVS'SEM 

TOC 

l<S-Sep-2<H<3  00:00 

21 

12-Sep-201 0  16:00 

Reviewed  By 


Dale 
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PARTICLE-SIZE  ANALYSIS  OF  SOILS  -  AASKTO  TEE 


Client 

Client  Project 
Project  No. 


Air  Water  &  Soil  Laboratories,  Inc. 

16H0699 

37820 


Boring  16H0699 

Depth  9-1-2016 

Sample  01 

Lab  Sample  37820001 


Sample  Color:  GUAY 

USCS  Group  Name:  SILTY  SAND 

USCS  Group  Symbol:  sm _ USDA:  SANDY  LOAM 


MECHANICAL  SIEVE 

Total  Sa  rniple 

Sieve 

Nominal 

Dry 

Split  Normalized 

Project 

Tare  No, 

2010 

Size 

Opening,  mm 

Wt,  gm 

%  Retained 

%  Finer 

Specifications 

Tare  +  WS.,  gm 

340.11 

3" 

75 

0 

fnsss 

— 100.0& 

Tare  +  DS.H  gm 

618.57 

2-1/2" 

63 

0 

0.0% 

100.0% 

Tare,  gm 

155.33 

2" 

50 

0 

0.0% 

100.0% 

Total  sample  WC 

47.8% 

"  1-1/2" 

37.5 

0 

0.0% 

100.0% 

r 

25 

0 

0.0% 

100.0% 

Total  Sample  Dry  Wt,  gm  (-3") 

463 

37471 

19 

0 

0.0% 

100,0% 

Hygroscopic  WC  (-#10) 

17271 

12.5 

0 

0.0% 

100,0% 

Tare  No, 

W1 

9.5 

0 

0.0% 

100,0% 

Tare  +  WS.,  gm 

20.99 

No.  4 

4.75 

0 

0.0% 

100,0% 

Tare  +  DS,r  gm 

2096 

No,  10 

2 

0,37 

0,1% 

99,9% 

Tare,  gm 

10.62 

NO.  20 

0.85 

0.1 

0.2% 

99.7% 

Hygroscopic  WC 

0.29% 

No.  40 

0.425 

0.15 

0.3% 

99,4% 

No.  60 

0.25 

0.56 

1.1% 

98,3% 

-#10  Hydro/Sieve  air  dry  wt. 

50.20 

No.  140 

0.106 

17,1 

34.0% 

64.3% 

Wt.  of  +#200  Sample,  gm 

31.83 

No.  200 

0.075 

13.92 

27.7% 

36.6% 

HYDROMETER  (-#10) 

Split  Air  Dry  Wt 
Hygroscopic  WC 

50.35 

0,29% 

Specific  Gravity 

2.7 

Assumed 

Corrected  Dry  wt 

50.2 

-til  0  Dsperzed  Imin  in  Hamilton  Beach  Mixer 

a  Factor 

0.9889 

Elapsed 

R 

Temp 

Compel  site 

R 

Percent 

Particle 

Adjusted 

Time 

Measured 

*C 

Correction 

Corrected 

K  Factor 

Finer 

Diameter 

%  Finer 

(min.) 

m 

(mm) 

M 

2 

17.5 

21,3 

5.7 

11,3 

0,0133 

23,2 

00343 

23.2% 

5 

17.5 

21.2 

5.7 

11.8 

0.0133 

23.2 

0.0217 

23.2% 

15 

17 

21.2 

5,7 

11.3 

0,0133 

22,3 

0.0126 

22.2% 

30 

16 

21,1 

5,7 

10,3 

0,0133 

20,3 

0.0090 

20.3% 

60 

15.5 

21.1 

5,7 

9,3 

0,0133 

19,3 

0.0063 

19.3% 

250 

13.5 

21 

5,7 

7.8 

0.0133 

15,4 

0.0032 

15.4% 

1440 

12 

20 

6.0 

6.0 

0.0135 

11.8 

0,0013 

11.8% 

USCS  SOIL  CLASSIFICATION 

USDA  CLASSIFICATION 

Corrected  For  100%  Passing  a  3  "Sieve 

%  Gravel  (-3"&+#4) 

0.0 

SlltslS-A*  Cby=17,9% 

Particle 

Percent 

Percent  of 

Corrected 

Coarse=0:  Fine=0 

D6G,  mm 

NA 

Size 

Finer 

Each  Component 

Percent  of 

%  Sand  (-#4  &  +#200) 

63.4 

D30,  mm 

NA 

(mm) 

i*> 

(Material) 

(%i 

-2.0  mm 

Coarse=0, 1;  Medium-0,5:  Fine=62.9 

D10,  mm 

NA 

Material 

%  Fines  (41200) 

36.6 

Cc 

NA 

100 

100 

for  USDA 

%  Pius  wzoom 

63.4 

Cu 

NA 

Gravel 

0.1 

0 

USCS  Description 

2 

99,9 

SILTY  SAND 

Sand 

70.3 

70.3 

USCS  Group  Symbol 

Atterberg  Limits  Group  Symbol 

0.05 

29,7 

sm 

ml  -  Sift  (assumed) 

Silt 

16.2 

16.2 

Auxiliary  Information 

Wt  Ret,  gm 

%  Retained 

%  Finer 

0.002 

13,5 

12"  Sieve  -  300  mm 

0 

0.0 

100,0 

Clay 

13.5 

13.5 

6"  Sieve  - 150  mm 

0 

0.0 

100,0 

USDA  Classification 

3"  Sieve  -  75  mm 

0 

0.0 

100.0 

SANDY  LOAM 

Input  Validation 

tmp 

Reviewed  By:  tmp 

Date  Tested 

9/1/2015 
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PARTICLE-SIZE  ANALYSIS  OF  SOILS  -  AASHTQ  TSS 


Client 

Client  Project 
Project  No. 

Sample  Color: 

USCS  Group  Name: 
USCS  Group  Symbol : 


Air  Water  &  Soil  Laboratories,  Inc. 
16HQ699 
3 7820 

GUAY 

SILTY  SAND 

sm  USDA: 


Boring  16H0699 

Depth  9-1-2016 

Sample  01 

Lab  Sample  37820001 


SANDY  LOAM 


Diameter,  mm 


USCS  SOIL  CLASSIFICATION 

Corrected  For  100 %  Passing  a  3  "Sieve 

%  Gravel  (-3"&4#4) 

0.0 

Si(tnS4K  Oay=17,9% 

Coarse  =0;  Fine=0 

D60,  mm 

NA 

%  Sand  (-#4  &  4*200) 

63.4 

D30,  mm 

NA 

Coarse=0A;  Medium=0.5 ;  Fine-62.9 

D10,  mm 

NA 

%  Fines  {-#200) 

36,6 

Cc 

NA 

%  Plus  #200  (-3H> 

63,4 

Cu 

NA 

USCS  Description 

SILTY  SAND 

USCS  Group  Symbol 

Atterberg  Limits  Group  Symbol 

sm 

ml  -  Silt  (assumed) 

Auxiliary  Information 

Wt  Ret,  grm 

%  Retained 

%  Finer 

12"  Sieve  -  300  mm 

0 

0.0 

100.0 

6"  Sieve  - 150  mm 

0 

0.0 

100.0 

3*'  Sieve  -75  mm 

0 

0.0 

100.0 

US  Std. 

Sieve 

Size 

Particle 

Diameter 

(mm) 

Percent 

Finer 

3" 

75 

100.0% 

2-1/2 " 

63 

100.0% 

T 

50 

100.0% 

1-1/2" 

37.5 

100.0% 

1" 

25 

incus-::. 

3/4" 

19 

100,0% 

1/2“ 

12.5 

100.0% 

3/8" 

9.5 

100.0% 

No.  4 

4.75 

100.0% 

No.  10 

2 

99.9% 

No,  20 

QMS 

99.7% 

No.  40 

0,425 

99.4% 

No.  60 

0.25 

98.3% 

No, 140 

0,106 

643% 

No, 200 

0,075 

36.6% 

NA 

0,0343 

232% 

NA 

0.0217 

23.2% 

NA 

0.0126 

222% 

NA 

0.0090 

20.3% 

NA 

0.0063 

19.3% 

NA 

0.0032 

15.4% 

NA 

0.0013 

11.8% 

USDA  CLASSIFICATION 


Particle 

Size 

(mm) 

Percent 

Finer 

(%) 

Percent  of 

Each  Component 
(Material)  (%) 

Corrected 

Percent  of 

-2.0  mm 

Material 

100 

100 

for  USDA 

Gravel 

0.1 

0 

2 

99.9 

Sand 

70.3 

70.3 

O.OS 

29.7 

Silt 

16.2 

16.2 

0.002 

13.5 

Clay 

13.5 

13.5 

USDA  Classification 
SANDY  LOAM 
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USD  A  CLASSIFICATION  CHART 


Client 

Air  Water  &  Soil  Laboratories,  Inc. 

Boring  16H0699 

Client  Project 

16H0699 

Depth  9-1-2016 

Project  No. 

3 7820 

Sample  01 

Lab  Sample  37820001 

Sample  Color: 

GRAY 

USCS  Group  Name: 

SILTY  SAND 

USCS  Group  Symbol : 

sm 

USDA: 

SANDY  LOAM 

Corrected  for  0%  gravel 

Sand  Subsizes 

Percent  Gravel,  % 

0.0 

Corrected  Percentages 

Percent  Sand,  % 

70.3 

Very  Coarse  Sand;  2-1 

0.2 

Percent  Silt,  % 

16.2 

Coarse  Sand;  1-0.5 

0.3 

Percent  Clay,  % 

13. S 

Medium  Sand;  0.5-0.25 

1.2 

Fine  Sand;0.25-0.1 

38.7 

Very  Fine  Sand;  0.1-0.05 

30.0 

Total 

70.3 

COPYRIGHT  0  2015  GEOTECHNICAL  TESTING  SERVICES  INC.  1-300-355-7505 


Remedy  and  Recontamination  Assessment  Array 
Final  Report 


219 


March  2017 


PARTICLE-SIZE  ANALYSIS  OF  SOILS  -  AASKTO  TEE 


Client 

Client  Project 
Project  No. 


Air  Water  &  Soil  Laboratories,  Inc. 

16H0699 

37820 


Boring  16H0699 

Depth  9-1-2016 

Sample  02 

Lab  Sample  37820002 


Sample  Color:  GUAY 

USCS  Group  Name:  SILTY  SAND 

USCS  Group  Symbol:  sm _ USDA:  SANDY  LOAM 


MECHANICAL  SIEVE 

Total  Sa  innple 

Sieve 

Nominal 

Dry 

Split  Normalized 

Project 

Tare  No, 

2059 

Size 

Opening,  mm 

Wt,  gm 

%  Retained 

%  Finer 

Specifications 

Tare  +  WS.,  gm 

750.74 

3" 

75 

0 

fnsss 

— 100.0& 

Tare  +  DS.H  gm 

539.22 

2-1/2" 

63 

0 

0.0% 

100.0% 

Tare,  gm 

151.27 

2" 

50 

0 

0.0% 

100,0% 

Total  sample  WC 

54.5% 

"  1-1/2" 

37.5 

0 

0.0% 

100.0% 

r 

25 

0 

0.0% 

100.0% 

Total  Sample  Dry  Wt,  gm  (-3") 

388 

37471 

19 

0 

0.0% 

100,0% 

Hygroscopic  WC  (-#10) 

17271 

12.5 

0 

0.0% 

100,0% 

Tare  No, 

557 

W1 

9.5 

0.44 

0.1% 

99.9% 

Tare  +  WS.,  gm 

22.33 

No.  4 

4.75 

0,27 

0.1% 

99,8% 

Tare  +  DS,r  gm 

22.33 

No,  10 

2 

0,81 

0,2% 

99,6% 

Tare,  gm 

10.74 

NO.  20 

0.85 

0.16 

0.3% 

99.3% 

Hygroscopic  WC 

0.00% 

No.  40 

0.425 

0.43 

0.9% 

98.4% 

No.  60 

0.25 

0.84 

1.7% 

96,8% 

-#10  Hydro/Sieve  air  dry  wt. 

50.18 

No.  140 

0.106 

13,02 

25.8% 

70.9% 

Wt.  of  +#200  Sample,  gm 

31.16 

No.  200 

0.075 

16.71 

33.2% 

37,8% 

HYDROMETER  (-#10) 

Split  Air  Dry  Wt 
Hygroscopic  WC 

50.18 

0,00% 

Specific  Gravity 

2.7 

Assumed 

Corrected  Dry  wt 

50.2 

-til  0  Dsperzed  Imin  in  Hamilton  Beach  Mixer 

a  Factor 

0.9889 

Elapsed 

R 

Temp 

Compel  site 

R 

Percent 

Particle 

Adjusted 

Time 

Measured 

*C 

Correction 

Corrected 

K  Factor 

Finer 

Diameter 

%  Finer 

(min.) 

m 

(mm) 

m 

2 

18.5 

21.2 

5.7 

12,3 

0,0133 

25,2 

0.0341 

25.1% 

5 

17.5 

21.2 

5.7 

11.8 

0.0133 

23.3 

0.0217 

23.2% 

15 

17.5 

21 

5,7 

11.8 

0,0133 

23,3 

0.0126 

23.2% 

30 

17 

21 

5,7 

11,3 

0,0133 

22,3 

0.0089 

22.2% 

60 

16.5 

21.1 

5,7 

10.3 

0,0133 

213 

0.0063 

21.2% 

250 

14.5 

20.9 

5,S 

S.7 

0.0133 

17.1 

0.0031 

17.1% 

1440 

13 

20 

6.0 

7.0 

0.0135 

13,8 

0,0013 

13.7% 

USCS  SOIL  CLASSIFICATION 

USDA  CLASSIFICATION 

Corrected  For  100%  Passing  a  3  "Sieve 

%  Gravel  (-3"&+#4) 

0.2 

SJ^17,7%  Ctoy=19.8K 

Particle 

Percent 

Percent  of 

Corrected 

Coorse=0:  Fine =0,2 

D6G,  mm 

NA 

Size 

Finer 

Each  Component 

Percent  of 

%  Sand  (-#4  &  +#200) 

62.1 

D30,  mm 

NA 

(mm) 

i*> 

(Material) 

(%i 

-2.0  mm 

Coarse=0,2;  Medium=1.2;  Fine  =60. 7 

D10,  mm 

NA 

Material 

%  Fines  (-#200) 

37.8 

Cc 

NA 

100 

100 

for  USDA 

%  Pius  wzoom 

62.2 

Cu 

NA 

Gravel 

0.4 

0 

USCS  Description 

2 

99,6 

SILTY  SAND 

Sand 

68,3 

63,6 

USCS  Group  Symbol 

Atterberg  Limits  Group  Symbol 

0.05 

31,3 

sm 

ml  -  Sift  (assumed) 

Silt 

15.9 

16.0 

Auxiliary  Information 

Wt  Ret,  gm 

%  Retained 

%  Finer 

0.002 

153 

12"  Sieve  -  300  mm 

0 

0.0 

100,0 

Clay 

15.3 

15.4 

6"  Sieve  - 150  mm 

0 

0.0 

100,0 

USDA  Classification 

3"  Sieve  -  75  mm 

0 

0.0 

100.0 

SANDY  LOAM 

Input  Validation 

tmp 

Reviewed  By:  tmp 

Date  Tested 

9/1/2015 
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PARTICLE-SIZE  ANALYSIS  OF  SOILS  -  AASHTQ  TSS 


Client 

Client  Project 
Project  No. 

Sample  Color: 

USCS  Group  Name: 
USCS  Group  Symbol : 


Air  Water  &  Soil  Laboratories,  Inc. 
16HQ699 
3 7820 

GUAY 

SILTY  SAND 

sm  USDA: 


Boring  16H0699 

Depth  9-1-2016 

Sample  02 

Lab  Sample  37820002 


SANDY  LOAM 


Diameter,  mm 


USCS  SOIL  CLASSIFICATION 

Corrected  For  100 %  Passing  a  3  "Steve 

%  Gravel 

0.2 

Sift=17.79$  Clay=  19-89- 

Coarse=0;  Fine  =0.2 

D60,  mm 

NA 

%  Sand  (-#4  & +H200) 

62.1 

D30,  mm 

NA 

Coarse -0.2;  Medium-L2;  Fine-60. 7 

D10,  mm 

NA 

%  Fines  (-#200) 

37,8 

Cc 

NA 

%  Plus  #200  (-3H> 

62,2 

Cu 

NA 

USCS  Description 

SILTY  SAND 

USCS  Group  Symbol 

Atterberg  Limits  Group  Symbol 

sm 

ml  -  Silt  (assumed) 

Auxiliary  Information 

Wt  Ret,  grm 

%  Retained 

%  Finer 

12"  Sieve  -  300  mm 

0 

0.0 

100.0 

6"  Sieve  - 150  mm 

0 

0.0 

100.0 

3*'  Sieve  -75  mm 

0 

0.0 

100.0 

US  Std. 

Sieve 

Size 

Particle 

Diameter 

(mm) 

Percent 

Finer 

T 

75 

100.0% 

2-1/2 " 

63 

100.0% 

T 

50 

100.0% 

1-1/2" 

37.5 

100.0% 

1" 

25 

iuo.0-;. 

3/4" 

19 

100,0% 

1/2“ 

12.5 

100.0% 

3/8" 

9.5 

99.9% 

No.  4 

4.75 

99.8% 

No.  10 

2 

99.6% 

No,  20 

QMS 

99,3% 

No.  40 

0,425 

98.4% 

No.  60 

0.25 

96.8% 

No, 140 

0,106 

70.9% 

No, 200 

0,075 

37.8% 

NA 

0,0341 

25.1% 

NA 

0.0217 

23.2% 

NA 

0.0126 

232% 

NA 

0.G089 

22,2% 

NA 

0.0063 

212% 

NA 

0,0031 

17.1%  ; 

NA 

0.0013 

13.79* 

USDA  CLASSIFICATION 


Particle 

Size 

(mm) 

Percent 

Finer 

(%) 

Percent  of 

Each  Component 
(Material)  (%) 

Corrected 

Percent  of 

-2.0  mm 

Material 

100 

100 

for  USDA 

Gravel 

0.4 

0 

2 

99.6 

Sand 

68.3 

68.6 

0,GS 

313 

Silt 

15.9 

16.0 

0.002 

15.3 

Clay 

15.3 

15.4 

USDA  Classification 
SANDY  LOAM 
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USD  A  CLASSIFICATION  CHART 


Client 

Air  Water  &  Soil  Laboratories,  Inc. 

Boring  16H0699 

Client  Project 

16H0699 

Depth  9-1-2016 

Project  No. 

3 7820 

Sample  02 

Lab  Sample  37820002 

Sample  Color: 

GRAY 

USCS  Group  Name: 

SILTY  SAND 

USCS  Group  Symbol : 

sm 

USDA: 

SANDY  LOAM 

Corrected  for  0%  gravel 

Sand  Subsizes 

Percent  Gravel,  % 

0.0 

Corrected  Percentages 

Percent  Sand,  % 

68.6 

Very  Coarse  Sand;  2-1 

0.3 

Percent  Silt,  % 

16.0 

Coarse  Sand;  1-0.5 

0.7 

Percent  Clay,  % 

15.4 

Medium  Sand;  0.5-0.25 

1.9 

Fine  Sand;0.25-0.1 

31.6 

Very  Fine  Sand;  0.1-0.05 

34.2 

Total 

68.6 
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PARTICLE-SIZE  ANALYSIS  OF  SOILS  -  AASKTO  TEE 


Client 

Client  Project 
Project  No. 


Air  Water  &  Soil  Laboratories,  Inc. 

16H0699 

37820 


Boring  16H0699 

Depth  9-1-2016 

Sample  03 

Lab  Sample  37820003 


Sample  Color:  GUAY 

USCS  Group  Name:  SILTY  SAND 

U  SCS  G  rou  p  Sym  bol :  sm _ USDA:  SAND 


MECHANICAL  SIEVE 

Total  Sa  rniple 

Sieve 

Nominal 

Dry 

Split  Normalized 

Project 

Tare  No, 

2008 

Size 

Opening,  mm 

Wt,  gm 

%  Retained 

%  Finer 

Specifications 

Tare  +  WS.,  gm 

353.94 

3" 

75 

0 

fnsss 

— 100.0K 

Tare  +  DS.H  gm 

696.73 

2-1/2" 

63 

0 

0.0% 

100.0% 

Tare,  gm 

153.01 

2" 

50 

0 

0.0% 

100,0% 

Total  sample  WC 

28.9% 

1-1/2" 

37.5 

0 

0.0% 

100.0% 

r 

25 

0 

0.0% 

100,0% 

Total  Sample  Dry  Wt,  gm  (-3") 

544 

37471 

19 

0 

0.0% 

100.0% 

Hygroscopic  WC  (-#10) 

17271 

12.5 

0,96 

0,2% 

99,8% 

Tare  No, 

4SD 

W1 

9.5 

0 

0.0% 

99.8% 

Tare  +  WS.,  gm 

22.38 

No.  4 

4.75 

0 

0.0% 

99.8% 

Tare  +  DS,r  gm 

22.38 

No,  10 

2 

0,8 

0,1% 

99,7% 

Tare,  gm 

10.61 

NO.  20 

0.85 

14.12 

14.0% 

85,7% 

Hygroscopic  WC 

0.00% 

No.  40 

0.425 

37,23 

36.9% 

48,8% 

No.  60 

0.25 

26.64 

26.4% 

22.4% 

-#10  Hydro/Sieve  air  dry  wt. 

100.62 

No.  140 

0.106 

7,9 

7.8% 

14.6% 

Wt.  of  +#200  Sample,  gm 

87.59 

No.  200 

0.075 

1.7 

i.7% 

12,9% 

HYDROMETER  (-#10) 

Split  Air  Dry  Wt 
Hygroscopic  WC 

100.62 

0,00% 

Specific  Gravity 

2.7 

Assumed 

Corrected  Dry  wt 

100.6 

-HX  0  Dispersed  1mm  in  HomSton  Beach  Mixer 

a  Factor 

0.9889 

Elapsed 

R 

Temp 

Compel  site 

R 

Percent 

Particle 

Adjusted 

Time 

Measured 

*C 

Correction 

Corrected 

K  Factor 

Finer 

Diameter 

%  Finer 

(min.) 

m 

(mm) 

M 

2 

15 

21.9 

5,5 

9.5 

0,0132 

93 

00345 

9.3% 

5 

13.5 

21.8 

5.5 

8.0 

0.0132 

7.9 

0.0221 

7.8% 

15 

13 

21.7 

5.6 

7.4 

0,0132 

7.3 

0.0128 

7.2% 

30 

13 

21,6 

5.6 

7.4 

0,0132 

73 

0,0091 

7.2% 

60 

12.5 

21.5 

5,6 

6,9 

0,0132 

6.S 

0.0064 

6.8% 

250 

11.5 

21 

5.7 

5.8 

0.0133 

5.7 

0.0032 

5.7% 

1440 

10,5 

20.4 

5,9 

4,6 

0.0134 

4,5 

0,0013 

4.5% 

USCS  SOIL  CLASSIFICATION 

USDA  CLASSIFICATION 

Corrected  For  100%  Passing  a  3  "Sieve 

%  Gravel  (-3"&+#4) 

0.2 

SIM5K  Clay=M% 

Particle 

Percent 

Percent  of 

Corrected 

Coorse=0;  Fine =0,2 

D6G,  mm 

NA 

Size 

Finer 

Each  Component 

Percent  of 

%  Sand  (-#4  &  +#200) 

S6.9 

D30,  mm 

NA 

(mm) 

i*> 

(Material) 

(%i 

-2.0  mm 

Coarse=0,l;  Medsum=50.9;  Fine=35.9 

D10,  mm 

NA 

Material 

%  Fines  (41200) 

12.9 

Cc 

NA 

100 

100 

for  USDA 

%  Plus  #200  (-3") 

87.1 

Cu 

NA 

Gravel 

0.3 

0 

USCS  Description 

2 

99,7 

SILTY  SAND 

Sand 

88,7 

33,9 

USCS  Group  Symbol 

Atterberg  Limits  Group  Symbol 

0.05 

11.0 

sm 

np  -  Non-Plastic  (assumed) 

Silt 

6.0 

6.0 

Auxiliary  Information 

Wt  Ret,  gm 

%  Retained 

%  Finer 

0.002 

5.0 

12"  Sieve  -  300  mm 

0 

0.0 

100,0 

Clay 

5.0 

5.1 

6"  Sieve  - 150  mm 

0 

0.0 

100,0 

USDA  Classification 

3"  Sieve  -  75  mm 

0 

0.0 

100.0 

SAND 

Input  Validation 

tmp 

Reviewed  By:  tmp 

Date  Tested 

9/1/2015 
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PARTICLE-SIZE  ANALYSIS  OF  SOILS  -  AASHTQ  TSS 


Client 

Client  Project 
Project  No. 


Air  Water  &  Soil  Laboratories,  Inc. 

16HQ699 

37820 


Boring  16H0699 

Depth  9-1-2016 

Sample  03 

Lab  Sample  37820003 


Sample  Color:  GUAY 

USCS  Group  Name:  SILTY  SAND 

USCS  Group  Symbol :  $m _ 


USDA: 


SAND 


Diameter,  mm 


USCS  SOIL  CLASSIFICATION 

Corrected  For  100 %  Passing  a  3  "Sieve 

%  Gravel 

0.2 

SHts6.5*  Clay =6.4% 

Coarse=0;  Fine  =0.2 

D60,  mm 

NA 

%  Sand  (-#4  & +H200) 

86.9 

D30,  mm 

NA 

Coarse-QA;  Medium=50$;  Fine -35 3 

D10,  mm 

NA 

%  Fines  f-#200) 

12.9 

Cc 

NA 

%  Plus  #200  (-3H> 

87.1 

Cu 

NA 

USCS  Description 

SILTY  SAND 

USCS  Group  Symbol 

Attar  berg  Limits  Group  Symbol 

sm 

np  -  Non-Plastic  (assumed) 

Auxiliary  Information 

WtRet,  gm 

%  Retained 

%  Finer 

12"  Sieve  -  300  mm 

0 

0.0 

100.0 

6"  Sieve  - 150  mm 

0 

0.0 

100.0 

3*'  Sieve  -75  mm 

0 

0.0 

100.0 

US  Std. 

Sieve 

Size 

Particle 

Diameter 

(mm) 

Percent 

Finer 

T 

75 

100.0% 

2-1/2 " 

63 

100.0% 

T 

50 

100.0% 

1-1/2" 

37.5 

100.0% 

1" 

25 

nmr.:. 

3/r 

19 

100,0% 

1/2“ 

12.5 

99,8% 

3/8" 

9.5 

99.8% 

No.  4 

4.75 

99.8% 

No.  10 

2 

99,7% 

No.  20 

QMS 

85,7% 

No.  40 

0.425 

48.8% 

No.  60 

0.25 

22,4% 

No. 140 

0,106 

14,6% 

No. 200 

0,075 

12,9% 

NA 

0,0345 

9,3% 

NA 

:10.0221 

7.8% 

NA 

0,0128 

7.2% 

NA 

0.0091 

7.2% 

NA 

0.0064 

6,8% 

NA 

0.0032 

5.7% 

NA 

0.0013 

4.5% 

USDA  CLASSIFICATION 


Particle 

Size 

(mm) 

Percent 

Finer 

(%) 

Percent  of 

Each  Component 
(Material)  (%) 

Corrected 

Percent  of 

-2.0  mm 

Material 

100 

100 

for  USDA 

Gravel 

0.3 

0 

2 

99.7 

Sand 

88.7 

88.9 

Q.GS 

11.0 

Silt 

6.0 

6.0 

0.002 

5.0 

Clay 

5.0 

5.1 

USDA  Classification 

SAND 
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USD  A  CLASSIFICATION  CHART 


Client 

Air  Water  &  Soil  Laboratories,  Inc. 

Boring  16H0699 

Client  Project 

16H0699 

Depth  9-1-2016 

Project  No. 

3 7820 

Sample  03 

Lab  Sample  37820003 

Sample  Color: 

GRAY 

USCS  Group  Name: 

SILTY  SAND 

USCS  Group  Symbol : 

sm 

USDA:  SAND 

Corrected  for  0%  gravel 

Sand  Subsizes 

Percent  Gravel,  % 

0.0 

Corrected  Percentages 

Percent  Sand,  % 

88.9 

Very  Coarse  Sand;  2-1 

11.4 

Percent  Silt,  % 

6.0 

Coarse  Sand;  1-0.5 

31.0 

Percent  Clay,  % 

5.1 

Medium  Sand;  0.5-0.25 

35.2 

Fine  Sand;0.25-0.1 

8.1 

Very  Fine  Sand;  0.1-0.05 

3.3 

Total 

S8.9 
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PARTICLE-SIZE  ANALYSIS  OF  SOILS  -  AASKTO  TEE 


Client 

Client  Project 
Project  No. 


Air  Water  &  Soil  Laboratories,  Inc. 

16H0699 

37820 


Boring  16H0699 

Depth  9-1-2016 

Sample  04 

Lab  Sample  37820004 


Sample  Color:  GRAY 

USCS  Group  Name:  WELL-GRADED  SAND  WITH  SILT 

U  SCS  G  rou  p  Sym  bol :  s  w-s  m _ USDA:  SAND 


MECHANICAL  SIEVE 

Total  Sa  mple 

Sieve 

Nominal 

Dry 

Split  Normalized 

Project 

Tare  No, 

2076 

Size 

Opening,  mm 

Wt,  gm 

%  Retained 

%  Finer 

Specifications 

Tare  +  WS.,  gm 

850.81 

3" 

75 

0 

fnsss 

“1TOT5S- 

Tare  +  DS.H  gm 

708.44 

2-1/2" 

63 

0 

0.0% 

100,0% 

Tare,  gm 

151.56 

2" 

50 

0 

0.0% 

100,0% 

Total  sample  WC 

25,6% 

1-1/2" 

37.5 

0 

0.0% 

100.0% 

r 

25 

0 

0.0% 

100,0% 

Total  Sample  Dry  Wt,  gm  (-3") 

557 

37471 

19 

0 

0.0% 

100,0% 

Hygroscopic  WC  (-#10) 

17271 

12.5 

0 

0.0% 

100,0% 

Tare  No, 

405 

W1 

9.5 

03 

0.1% 

99.9% 

Tare  +  WS.,  gm 

23.24 

No.  4 

4.75 

0.61 

0.1% 

99.8% 

Tare  +  DS,r  gm 

23,24 

No,  10 

2 

1,2 

0,2% 

99,6% 

Tare,  gm 

10.54 

NO.  20 

0.85 

15.52 

153% 

843% 

Hygroscopic  WC 

0.00% 

No.  40 

0.425 

33,46 

38.0% 

46.2% 

No.  60 

0.25 

27.19 

26,9% 

193% 

-#10  Hydro/Sieve  air  dry  wt 

100.73 

No.  140 

0.106 

7.16 

7.154 

123% 

Wt.  of  +#200  Sample,  gm 

90.40 

No.  200 

G.075 

2.07 

2.0% 

10.2% 

HYDROMETER  (-#10) 

Split  Air  Dry  Wt 

100.73 

Specific  Gravity 

2.7 

Hygroscopic  WC 

0,00% 

Assumed 

Corrected  Dry  wt 

100.7 

-HX  0  Dispersed  1mm  in  HomSton  Beach  Mixer 

a  Factor 

0.9889 

Elapsed 

R 

Temp 

Compel  site 

R 

Percent 

Particle 

Adjusted 

Time 

Measured 

*C 

Correction 

Corrected 

K  Factor 

Finer 

Diameter 

%  Finer 

(min.) 

m 

(mm) 

[%} 

2 

13,5 

21.9 

5,5 

8.0 

0,0132 

7,9 

0.0348 

7.8% 

5 

12.5 

21.8 

5.5 

7.0 

0.0132 

6.9 

0.0222 

6.8% 

15 

12 

21.7 

5,6 

6.4 

0,0132 

6,3 

0.0129 

6.3% 

30 

12 

21,5 

5,6 

6.4 

0,0132 

63 

0,0091 

6,3% 

60 

11.5 

21.4 

5,6 

5,9 

0,0133 

5.3 

0.0065 

5.8% 

250 

11 

21 

5.7 

53 

0.0133 

5.2 

0.0032 

5.2% 

1440 

10 

20,3 

5,9 

4.1 

0.0134 

4,0 

6,0014 

4.0% 

USCS  SOIL  CLASSIFICATION 

USDA  CLASSIFICATION 

Corrected  For  100%  Passing  a  3  "Sieve 

%  Gravel  (-3"&+#4) 

0.2 

Sflt=4.e»  Clay=5.&% 

Particle 

Percent 

Percent  of 

Corrected 

Coorse=0:  Fine =0,2 

D6G,  mm 

0,55 

Size 

Finer 

Each  Component 

Percent  of 

%  Sand  (-#4  &  +#200) 

89,6 

D30,  mm 

0.31 

(mm) 

i*> 

(Material) 

(54) 

-2.0  mm 

Coarse=0,2;  Medium=53.4 /  Fine=36 

D10,  mm 

0.07 

Material 

%  Fines  (-#200) 

10.2 

Cc 

2.49 

100 

100 

for  USDA 

%  Plus  #200  (-3") 

89, S 

Co 

7.80 

Gravel 

0.4 

0 

USCS  Description 

2 

99,6 

WELL-GRADED  SAND  WITH  SILT 

Send 

90,7 

91,0 

USCS  Group  Symbol 

Atterberg  Limits  Group  Symbol 

0.05 

9,0 

sw-sm 

np  -  Non-Plastic  (assumed) 

Silt 

4.4 

4.4 

Auxiliary  Information 

Wt  Ret,  gm 

%  Retained 

%  Finer 

0.002 

4,5 

12"  Sieve  -  300  mm 

0 

0.0 

100,0 

Clay 

4.5 

4.6 

6"  Sieve  - 150  mm 

0 

0.0 

100,0 

USDA  Classification 

3"  Sieve  -  75  mm 

0 

0.0 

100.0 

SAND 

Input  Validation  tmp  Reviewed  By:  tmp  Date  Tested  9/1/2015 
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PARTICLE-SIZE  ANALYSIS  OF  SOILS  -  AASHTQ  TSS 


Client 

Client  Project 
Project  No. 

Sample  Color: 

USCS  Group  Name: 
USCS  Group  Symbol : 


Air  Water  &  Soil  Laboratories,  Inc. 
16HQ699 
3 7820 

GUAY 

WELL-GRADED  SAND  WITH  SILT 
sw-sm  USDA: 


Boring  16H0699 

Depth  9-1-2016 

Sample  04 

Lab  Sample  37820004 


SAND 


Diameter,  mm 


USCS  SOIL  CLASSIFICATION 

Corrected  For  100 %  Passing  a  3  "Steve 

%  Gravel  (-3"&-M#4) 

0.2 

Slte4,6X  Cfc*y=5,6% 

Coarse=0;  Fine  =0.2 

D60,  mm 

0.546 

%  Sand  (-#4  & +H200) 

89.6 

D30,  mm 

0.308 

Coarse -0.2;  Medium-53  A;  Fine-36 

D10,  mm 

0,070 

%  Fines  (-#200) 

10,2 

Cc 

2,490 

%  Plus  #200  (-3") 

89.8 

Cu 

7,800 

USCS  Description 

WELL-GRADED  SAND  WITH  SILT 

USCS  Group  Symbol 

Atterberg  Limits  Group  Symbol 

siv-sm 

np  -  Non-Plastic  (assumed) 

Auxiliary  Information 

WtRet,  gm 

%  Retained 

%  Finer 

12"  Sieve  -  300  mm 

0 

0.0 

100.0 

6"  Sieve  - 150  mm 

0 

0.0 

100.0 

3*'  Sieve  -75  mm 

0 

0.0 

100.0 

US  Std. 

Sieve 

Size 

Particle 

Diameter 

(mm) 

Percent 

Finer 

T 

75 

100.0% 

2-1/2 " 

63 

100.0% 

T 

50 

100.0% 

1-1/2" 

37.5 

100.0% 

1" 

25 

i  uo.o 

3/4" 

19 

100,0% 

1/2“ 

12.5 

100.0% 

3/8" 

9.5 

99.9% 

No.  4 

4.75 

99.8% 

No.  10 

2 

99.6% 

No,  20 

0.85 

84.3% 

No.  40 

0,425 

46,2% 

No.  60 

0.25 

19.3% 

No. 140 

0,106 

123% 

No. 200 

0,075 

102% 

NA 

0,0348 

7.8% 

NA 

1 0.0222 

6.8% 

NA 

0.0129 

6.3% 

NA 

0.0091 

6.3% 

NA 

0.0065 

5.8% 

NA 

0.0032 

5.2% 

NA 

0.0014 

4.0% 

USDA  CLASSIFICATION 


Particle 

Size 

(mm) 

Percent 

Finer 

(%) 

Percent  of 

Each  Component 
(Material)  (%) 

Corrected 

Percent  of 

-2.0  mm 

Material 

100 

100 

for  USDA 

Gravel 

0.4 

0 

2 

99.6 

Sand 

90.7 

91.0 

CLGS 

9.0 

Silt 

4.4 

4.4 

0.002 

4.5 

Clay 

4.5 

4.6 

USDA  Classification 

SAND 
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USD  A  CLASSIFICATION  CHART 


Client 

Client  Project 

Project  No. 

Sample  Color: 

USCS  Group  Name: 
USCS  Group  Symbol : 

Air  Water  &  Soil  Laboratories,  Inc. 

16H0699 

3 7820 

GRAY 

WELL-GRADED  SAND  WITH  SILT 

sw-sm  US  DA:  SAND 

Boring  16H0699 

Depth  9-1-2016 

Sample  04 

Lab  Sample  37S20004 

Corrected  for  0%  gravel 

Sand  Subsizes 

Percent  Gravel,  % 

0.0 

Corrected  Percentages 

Percent  Sand,  % 

91.0 

Very  Coarse  Sand;  2-1 

12.5 

Percent  Silt,  % 

4.4 

Coarse  Sand;  1-0.5 

32.2 

Percent  Clay,  % 

4.6 

Medium  Sand;  0.5-0.25 

35.9 

Fine  Sand;0.25-0.1 

7.5 

Very  Fine  Sand;  0.1-0.05 

3.0 

Total 

91.0 
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PARTICLE-SIZE  ANALYSIS  OF  SOILS  -  AASKTO  TEE 


Client 

Client  Project 
Project  No. 


Air  Water  &  Soil  Laboratories,  Inc. 

16H0699 

37820 


Sample  Color:  GUAY 

USCS  Group  Name:  SILT  WITH  SAND 


Boring  16H0699 

Depth  9-1-2016 

Sample  05 

Lab  Sample  37820005 


USCS  Group  Symbol : 

ml 

USDA: 

CLAY  LOAM 

MECHANICAL  SIEVE 

Total  Sa  innple 

Sieve 

Size 

Nominal 

Opening,  mm 

Dry 

Wt,  gm 

Split  Normalized 

%  Retained  %  Finer 

Project 

Specifications 

Tare  No, 

2016 

Tare  +  WS.,  gm 

438.46 

3" 

75 

0 

um 

100,0% 

Tare  +  DS.H  gm 

320.87 

2-1/2" 

63 

0 

0.0% 

100.0% 

Tare,  gm 

151.37 

2" 

50 

0 

0.0% 

100.0% 

Total  sample  WC 

98.9% 

"  1-1/2" 

37.5 

0 

0.0% 

100.0% 

r 

25 

0 

0.0% 

100.0% 

Total  Sample  Dry  Wt,  gm  (-3") 

170 

37471 

19 

0 

0.0% 

100,0% 

Hygroscopic  WC  (-#10) 

17271 

12.5 

0 

0.0% 

100,0% 

Tare  No, 

520 

W1 

9.5 

0 

0.0% 

100,0% 

Tare  +  WS.,  gm 

21.48 

No.  4 

4.75 

0.22 

0.1% 

99,9% 

Tare  +  DS,r  gm 

21.36 

No,  10 

2 

0,29 

0,2% 

99,7% 

Tare,  gm 

10.74 

NO.  20 

0.85 

0.53 

1.1% 

98.6% 

Hygroscopic  WC 

1.13% 

No.  40 

0.425 

1,43 

2.9% 

95.8% 

No.  60 

0.25 

1.93 

3,9% 

91,9% 

-#10  Hydro/Sieve  air  dry  wt. 

49.81 

No.  140 

0.106 

5.64 

11.3% 

80.6% 

Wt.  of  +#200  Sample,  gm 

12.93 

No.  200 

0.075 

3.4 

6.8% 

73.8% 

HYDROMETER  (-#10) 

Split  Air  Dry  Wt 

50.37 

Specific  Gravity 

2.7 

Hygroscopic  WC 

1.13% 

Assumed 

Corrected  Dry  wt 

49.8 

-til  0  Dsperzed  Imin  in  Hamilton  Beach  Mixer 

a  Factor 

0.9889 

Elapsed 

R 

Temp 

Compel  site 

ft 

Percent 

Particle 

Adjusted 

Time 

Measured 

*C 

Correction 

Corrected 

K  Factor 

Finer 

Diameter 

%  Finer 

(min.) 

(%) 

(mm) 

m 

2 

36 

21.9 

5,5 

30.5 

0,0132 

60,6 

0.0299 

60.4% 

5 

32.5 

21.9 

5.5 

27.0 

0.0132 

53.6 

0.0194 

53.4% 

15 

29.5 

21.8 

5.5 

24,0 

0,0132 

47.7 

0.0115 

47.5% 

30 

27.5 

21.8 

5,5 

22,0 

0,0132 

43,7 

0,QQS2 

43,5% 

60 

25 

21.7 

5,6 

19.4 

0,0132 

38,5 

0.0059 

38.4% 

250 

21.5 

21.2 

5.7 

15,8 

0.0133 

31,4 

0.0030 

31.3% 

1440 

18.5 

20.4 

5,9 

12,6 

0.0134 

25,0 

0,0013 

24.9% 

USCS  SOIL  CLASSIFICATION 

USDA  CLASSIFICATION 

Corrected  For  100%  Passing  a  3  "Sieve 

%  Gravel  (-3"&+#4) 

0.1 

SlltP37*  Clay=3e.6K 

Particle 

Percent 

Percent  of 

Corrected 

Coarse=0:  Fine=0,l 

D6G,  mm 

NA 

Size 

Finer 

Each  Component 

Percent  of 

%  Sand  (-#4  &  +#200) 

26.1 

D30,  mm 

NA 

(mm) 

i*> 

(Material) 

(%i 

-2.0  mm 

Coorse=0,2;  Medst/m=3.9;  Fine =2 2 

D10,  mm 

NA 

Material 

%  Fines  (-#200) 

73.8 

Cc 

NA 

100 

100 

for  USDA 

%  Plus  #200  (-3") 

26.2 

Cu 

NA 

Gravel 

0.3 

0 

USCS  Description 

2 

99,7 

SILT  WITH  SAND 

Sand 

31, S 

31,9 

USCS  Group  Symbol 

Atterberg  Limits  Group  Symbol 

0.05 

67,9 

ml 

ml  -  Silt  (assumed) 

Silt 

39.6 

39.7 

Auxiliary  Information 

Wt  Ret,  gm 

%  Retained 

%  Finer 

0.002 

28,3 

12"  Sieve  -  300  mm 

0 

0.0 

100,0 

Clay 

28.3 

28.3 

6"  Sieve  - 150  mm 

0 

0.0 

100,0 

USDA  Classification 

3"  Sieve  -  75  mm 

0 

0.0 

100.0 

CLAY  LOAM 

Input  Validation 

tmp 

Reviewed  By:  tmp 

Date  Tested 

9/1/2015 
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PARTICLE-SIZE  ANALYSIS  OF  SOILS  -  AASHTQ  TSS 


Client 

Client  Project 
Project  No. 

Sample  Color: 

USCS  Group  Name: 
USCS  Group  Symbol : 


Air  Water  &  Soil  Laboratories,  Inc. 
16HQ699 
3 7820 

GUAY 

SILT  WITH  SAND 
ml  USDA: 


Boring  16H0699 

Depth  9-1-2016 

Sample  05 

Lab  Sample  37820005 


CLAY  LOAM 


Diameter,  mm 


USCS  SOIL  CLASSIFICATION 

Corrected  For  100 %  Passing  a  3  "Sieve 

%  Gravel 

0,1 

Silfcs37K 

Coarse=0;  Fine  =0.1 

D60,  mm 

NA 

%  Sand  (-#4  &  4*200) 

26.1 

D30,  mm 

NA 

Coarse -0.2;  Medium -3. 9:  Fine-22 

D10,  mm 

NA 

%  Fines  (-#200) 

73,8 

Cc 

NA 

%  Plus  #200  (-3H> 

26,2 

Cu 

NA 

USCS  Description 

SILT  WITH  SAND 

USCS  Group  Symbol 

Atterberg  Limits  Group  Symbol 

ml 

ml  -  Silt  (assumed) 

Auxiliary  Information 

Wt  Ret,  grm 

%  Retained 

%  Finer 

12"  Sieve  -  300  mm 

0 

0.0 

100.0 

6"  Sieve  - 150  mm 

0 

0.0 

100.0 

3*'  Sieve  -75  mm 

0 

0.0 

100.0 

US  Std. 

Sieve 

Size 

Particle 

Diameter 

(mm) 

Percent 

Finer 

T 

75 

100.0% 

2-1/2 " 

63 

100.0% 

T 

50 

100.0% 

1-1/2" 

37.5 

100.0% 

1" 

25 

1 1)0.0-:;. 

3/r 

19 

100,0% 

1/2“ 

12.5 

100.0% 

3/8" 

9.5 

100.0% 

No.  4 

4.75 

99.9% 

No.  10 

2 

99.7% 

No,  20 

0.85 

98.6% 

No.  40 

0,425 

95.8% 

No.  60 

0.25 

91.9% 

No. 140 

0,106 

80.6% 

No. 200 

0,075 

73.8% 

NA 

0,0299 

00.4% 

NA 

jo.om 

53,4% 

NA 

0.0115 

475% 

NA 

0.0082 

43.5% 

NA 

0,0059 

38.4% 

NA 

0.0030 

31 3% 

NA 

0.0013 

24,9% 

USDA  CLASSIFICATION 


Particle 

Size 

(mm) 

Percent 

Finer 

(%) 

Percent  of 

Each  Component 
(Material)  (%) 

Corrected 

Percent  of 

-2.0  mm 

Material 

100 

100 

for  USDA 

Gravel 

0.3 

0 

2 

99.7 

Sand 

31.8 

31.9 

O.OS 

67+9 

Silt 

39.6 

39.7 

0.002 

283 

Clay 

28.3 

283 

USDA  Classification 
CLAY  LOAM 
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USD  A  CLASSIFICATION  CHART 


Client 

Air  Water  &  Soil  Laboratories,  Inc. 

Boring  16H0699 

Client  Project 

16H0699 

Depth  9-1-2016 

Project  No. 

3 7820 

Sample  05 

Lab  Sample  37S20005 

Sample  Color: 

GRAY 

USCS  Group  Name: 

SILT  WITH  SAND 

USCS  Group  Symbol : 

ml 

USDA: 

CLAY  LOAM 

Corrected  for  0%  gravel 

Sand  Subsizes 

Percent  Gravel,  % 

0.0 

Corrected  Percentages 

Percent  Sand,  % 

31.9 

Very  Coarse  Sand;  2-1 

0.9 

Percent  Silt,  % 

39.7 

Coarse  Sand;  1-0.5 

2.4 

Percent  Clay,  % 

28.3 

Medium  Sand;  0.5-0.25 

4.5 

Fine  Sand;  0.25-0.1  12.5 

Very  Fine  Sand;  0.1-0.05  11.6 

Total  31.9 
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PARTICLE-SIZE  ANALYSIS  OF  SOILS  -  AASKTO  TEE 


Client 

Client  Project 
Project  No. 


Air  Water  &  Soil  Laboratories,  Inc. 

16H0699 

37820 


Sample  Color:  GUAY 

USCS  Group  Name:  SILT  WITH  SAND 


Boring  16H0699 

Depth  9-1-2016 

Sample  06 

Lab  Sample  37820006 


USCS  Group  Symbol : 

ml 

USDA: 

CLAY  LOAM 

MECHANICAL  SIEVE 

Total  Sa  innple 

Sieve 

Size 

Nominal 

Opening,  mm 

Dry 

Wt,  gm 

Split  Normalized 

%  Retained  %  Finer 

Project 

Specifications 

Tare  No, 

2057 

Tare  +  WS.,  gm 

671.31 

3" 

75 

0 

um 

100,0% 

Tare  +  DS.H  gm 

413.3 

2*1/2" 

63 

0 

0.0% 

100.0% 

Tare,  gm 

152.1 

2" 

50 

0 

0.0% 

100,0% 

Total  sample  WC 

98.8% 

1-1/2" 

37.5 

0 

0.0% 

100.0% 

r 

25 

0 

0.0% 

100.0% 

Total  Sample  Dry  Wt,  gm  (-3") 

261 

37471 

19 

0 

0.0% 

100,0% 

Hygroscopic  WC  (-#10) 

17271 

12.5 

0 

0.0% 

100,0% 

Tare  No, 

W1 

9.5 

0 

0.0% 

100,0% 

Tare  +  WS.,  gm 

21.11 

No.  4 

4.75 

0.82 

0.3% 

99,7% 

Tare  +  DS,r  gm 

21.02 

No,  10 

2 

0,93 

0.4% 

99,3% 

Tare,  gm 

10.83 

NO.  20 

0.85 

0.55 

1.1% 

98.3% 

Hygroscopic  WC 

0.88% 

No.  40 

0,425 

1,74 

3.4% 

94.9% 

No.  60 

0.25 

1.95 

3.8% 

91,2% 

-#10  Hydro/Sieve  air  dry  wt. 

51.53 

No.  140 

0,106 

3.36 

7.4% 

83.7% 

Wt.  of  +#200  Sample,  gm 

13.71 

No.  200 

0,075 

5,61 

10.8% 

72,9% 

HYDROMETER  (-#10) 

Split  Air  Dry  Wt 

51.99 

Specific  Gravity 

2.7 

Hygroscopic  WC 

0,88% 

Assumed 

Corrected  Dry  wt 

51.5 

-til  0  Dsperzed  Imin  in  Hamilton  Beach  Mixer 

a  Factor 

0.9889 

Elapsed 

R 

Temp 

Compel  site 

ft 

Percent 

Particle 

Adjusted 

Time 

Measured 

*C 

Correction 

Corrected 

K  Factor 

Finer 

Diameter 

%  Finer 

(min.) 

(%) 

(mm) 

m 

2 

37 

22.1 

5,4 

31,6 

0,0131 

60,6 

0.0296 

60.2% 

5 

33 

22 

5.5 

27.5 

0.0132 

52,8 

0.0193 

52.4% 

15 

30.5 

21.9 

5.5 

25,0 

0,0132 

48,0 

0.0114 

47.7% 

30 

28 

21.8 

5,5 

22,5 

0,0132 

43,2 

0,0082 

42.9% 

60 

25.5 

21.7 

5,6 

19,9 

0,0132 

38,2 

0.0059 

37.9% 

250 

21.5 

21.2 

5.7 

15,8 

0.0133 

30,3 

0.0030 

30.1% 

1440 

18.5 

20.4 

5,9 

12,6 

0.0134 

24.2 

0,0013 

24,0% 

USCS  SOIL  CLASSIFICATION 

USDA  CLASSIFICATION 

Corrected  For  100%  Passing  a  3  "Sieve 

%  Gravel  (-3"  &  +#4) 

0.3 

Slft=36.7*  Day=aeK 

Particle 

Percent 

Percent  of 

Corrected 

Coorse=0;  Fine=03 

D6G,  mm 

NA 

Size 

Finer 

Each  Component 

Percent  of 

%  Sand  (-#4  &  +#200) 

26.8 

D30,  mm 

NA 

(mm) 

i*> 

(Material) 

(%i 

-2.0  mm 

Coarse=0,4;  Medium=4A;  Fine =2 2 

D10,  mm 

NA 

Material 

%  Fines  (-#200) 

72.9 

Cc 

NA 

100 

100 

for  USDA 

%  Plus  #200  (-3") 

27.1 

Cu 

NA 

Gravel 

0.7 

0 

USCS  Description 

2 

99,3 

SILT  WITH  SAND 

Sand 

32,0 

32,2 

USCS  Group  Symbol 

Atterberg  Limits  Group  Symbol 

0.05 

67,4 

ml 

ml  -  Silt  (assumed) 

Silt 

40.2 

40.4 

Auxiliary  Information 

Wt  Ret,  gm 

%  Retained 

%  Finer 

0,002 

272 

12"  Sieve  -  300  mm 

0 

0.0 

100,0 

Clay 

27.2 

27.4 

6"  Sieve  - 150  mm 

0 

0.0 

100,0 

USDA  Classification 

3"  Sieve  -  75  mm 

0 

0.0 

100.0 

CLAY  LOAM 

Input  Validation 

tmp 

Reviewed  By:  tmp 

Date  Tested 

9/1/2015 
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PARTICLE-SIZE  ANALYSIS  OF  SOILS  -  AASHTQ  TSS 


Client 

Client  Project 
Project  No. 

Sample  Color: 

USCS  Group  Name: 
USCS  Group  Symbol : 


Air  Water  &  Soil  Laboratories,  Inc. 
16HQ699 
3 7820 

GUAY 

SILT  WITH  SAND 
ml  USDA: 


Boring  I6H0699 

Depth  9-1-2016 

Sample  06 

Lab  Sample  37820006 


CLAY  LOAM 


Diameter,  mm 


USCS  SOIL  CLASSIFICATION 

Corrected  For  100 %  Passing  a  3  "Steve 

%  Gravel  (-3"&4#4) 

0,3 

Slte=36,7*  CUiy=369S 

Coarse=0;  Fine  =0.3 

D60,  mm 

NA 

%  Sand  (-#4  & +*200) 

26.8 

D30,  mm 

NA 

Coarse-OA;  Medium=4A ;  Fine-22 

D10,  mm 

NA 

%  Fines  (-#200) 

72,9 

Cc 

NA 

%  Plus  #200  (-31 

27,1 

Cu 

NA 

USCS  Description 

SILT  WITH  SAND 

USCS  Group  Symbol 

Atterberg  Limits  Group  Symbol 

ml 

ml  -  Silt  (assumed) 

Auxiliary  Information 

Wt  Ret,  grm 

%  Retained 

%  Finer 

12"  Sieve  -  300  mm 

0 

0.0 

100.0 

6"  Sieve  - 150  mm 

0 

0.0 

100.0 

3*'  Sieve  -75  mm 

0 

0.0 

100.0 

US  Std. 

Sieve 

Size 

Particle 

Diameter 

(mm) 

Percent 

Finer 

T 

75 

100.0% 

2-1/2 " 

63 

100.0% 

T 

50 

100.0% 

1-1/2" 

37.5 

100.0% 

1" 

25 

L  1)0.0-::. 

3/4" 

19 

100,0% 

1/2“ 

12.5 

100.0% 

3/8" 

9.5 

100.0% 

No.  4 

4.75 

99  J% 

No.  10 

2 

993% 

No,  20 

0.85 

98.3% 

No.  40 

0,425 

94.9% 

No.  60 

0.25 

912% 

No. 140 

0,106 

83.7% 

No. 200 

0,075 

72.9% 

NA 

0,02% 

602% 

NA 

1 0.0 193 

52.4% 

NA 

0.0114 

47  J% 

NA 

0.0082 

42.9% 

NA 

0,0059 

37.9% 

NA 

0.0030 

30,1% 

NA 

0.0013 

24,0% 

USDA  CLASSIFICATION 


Particle 

Size 

(mm) 

Percent 

Finer 

(%) 

Percent  of 

Each  Component 
(Material)  (%) 

Corrected 

Percent  of 

-2.0  mm 

Material 

100 

100 

for  USDA 

Gravel 

0.7 

0 

2 

993 

Sand 

32.0 

32.2 

0,GS 

67,4 

Silt 

40.2 

40.4 

0.002 

27.2 

Clay 

27.2 

27.4 

USDA  Classification 
CLAY  LOAM 


COPYRIGHT  ©  2015  GEOTECHNICAL  TESTING  SERVICES  INC ,  1SOQ-8S3-  7305 


Remedy  and  Recontamination  Assessment  Array 
Final  Report 


233 


March  2017 


USD  A  CLASSIFICATION  CHART 


Client 

Air  Water  &  Soil  Laboratories,  Inc. 

Boring  16H0699 

Client  Project 

16H0699 

Depth  9-1-2016 

Project  No. 

37820 

Sample  06 

Lab  Sample  37S20006 

Sample  Color: 

GRAY 

USCS  Group  Name: 

SILT  WITH  SAND 

USCS  Group  Symbol : 

ml 

USDA: 

CLAY  LOAM 

Corrected  for  0%  gravel 

Sand  Subsizes 

Percent  Gravel,  % 

0.0 

Corrected  Percentages 

Percent  Sand,  % 

32.2 

Very  Coarse  Sand;  2-1 

0.9 

Percent  Silt,  % 

40.4 

Coarse  Sand;  1-0.5 

23 

Percent  Clay,  % 

27.4 

Medium  Sand;  0.5-0.25 

4.6 

Fine  Sand;  0.25-0.1  93 

Very  Fine  Sand;  0.1-0.05  14.6 

Total  32.2 
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PARTICLE-SIZE  ANALYSIS  OF  SOILS  -  AASKTO  TEE 


Client 

Client  Project 
Project  No. 


Air  Water  &  Soil  Laboratories,  Inc. 

16H0699 

37820 


Boring  16H0699 

Depth  9-1-2016 

Sample  01 

Lab  Sample  37820001 


Sample  Color:  GUAY 

USCS  Group  Name:  SILTY  SAND 

USCS  Group  Symbol:  sm _ USDA:  SANDY  LOAM 


MECHANICAL  SIEVE 

Total  Sa  rniple 

Sieve 

Nominal 

Dry 

Split  Normalized 

Project 

Tare  No, 

2010 

Size 

Opening,  mm 

Wt,  gm 

%  Retained 

%  Finer 

Specifications 

Tare  +  WS.,  gm 

340.11 

3" 

75 

0 

fnsss 

— 100.0K 

Tare  +  DS.H  gm 

618.57 

2-1/2" 

63 

0 

0.0% 

100.0% 

Tare,  gm 

155.33 

2" 

50 

0 

0.0% 

100.0% 

Total  sample  WC 

47.8% 

"  1-1/2" 

37.5 

0 

0.0% 

100.0% 

r 

25 

0 

0.0% 

100.0% 

Total  Sample  Dry  Wt,  gm  (-3") 

463 

37471 

19 

0 

0.0% 

100.0% 

Hygroscopic  WC  (-#10) 

17271 

12.5 

0 

0.0% 

100,0% 

Tare  No, 

W1 

9.5 

0 

0.0% 

100,0% 

Tare  +  WS.,  gm 

20.99 

No.  4 

4.75 

0 

0.0% 

100,0% 

Tare  +  DS,r  gm 

2096 

No,  10 

2 

0.37 

0,1% 

99,9% 

Tare,  gm 

10.62 

NO.  20 

0.85 

0.1 

0.2% 

99.7% 

Hygroscopic  WC 

0.29% 

No.  40 

0.425 

0.15 

0.3% 

99,4% 

No.  60 

0.25 

0.56 

1.1% 

98,3% 

-#10  Hydro/Sieve  air  dry  wt. 

50.20 

No.  140 

0.106 

17,1 

34.0% 

64.3% 

Wt.  of  +#200  Sample,  gm 

31.83 

No.  200 

0.075 

13.92 

27.7% 

36.6% 

HYDROMETER  (-#10) 

Split  Air  Dry  Wt 
Hygroscopic  WC 

50.35 

0,29% 

Specific  Gravity 

2.7 

Assumed 

Corrected  Dry  wt 

50.2 

-til  0  Dsperzed  Imin  in  Hamilton  Beach  Mixer 

a  Factor 

0.9889 

Elapsed 

R 

Temp 

Compel  site 

R 

Percent 

Particle 

Adjusted 

Time 

Measured 

*C 

Correction 

Corrected 

K  Factor 

Finer 

Diameter 

%  Finer 

(min.) 

m 

(mm) 

M 

2 

17.5 

21,3 

5.7 

11.8 

0,0133 

23,2 

00343 

23.2% 

5 

17.5 

21.2 

5.7 

11.8 

0.0133 

23.2 

0.0217 

23.2% 

15 

17 

21.2 

5,7 

11.3 

0,0133 

22,3 

0.0126 

22.2% 

30 

16 

21,1 

5.7 

10,3 

0,0133 

20,3 

0.0090 

20.3% 

60 

15.5 

21.1 

5,7 

9.3 

0,0133 

19,3 

0.0063 

19.3% 

250 

13.5 

21 

5,7 

7.8 

0.0133 

15,4 

0.0032 

15.4% 

1440 

12 

20 

6,0 

6.0 

0.0135 

11.8 

0,0013 

11.8% 

USCS  SOIL  CLASSIFICATION 

USDA  CLASSIFICATION 

Corrected  For  100%  Passing  a  3  "Sieve 

%  Gravel  (-3"&+#4) 

0.0 

SlltslS-A*  Cby=17,9% 

Particle 

Percent 

Percent  of 

Corrected 

Coarse=0:  Fine=0 

D6G,  mm 

NA 

Size 

Finer 

Each  Component 

Percent  of 

%  Sand  (-#4  &  +#200) 

63.4 

D30,  mm 

NA 

(mm) 

i*> 

(Material) 

(%i 

-2.0  mm 

Coarse=0, 1;  Medium-0,5:  Fine=62.9 

D10,  mm 

NA 

Material 

%  Fines  (41200) 

36.6 

Cc 

NA 

100 

100 

for  USDA 

%  Pius  wzoom 

63.4 

Cu 

NA 

Gravel 

0.1 

0 

USCS  Description 

2 

99,9 

SILTY  SAND 

Sand 

70.3 

70.3 

USCS  Group  Symbol 

Atterberg  Limits  Group  Symbol 

0.05 

29,7 

sm 

ml  -  Sift  (assumed) 

Silt 

16.2 

16.2 

Auxiliary  Information 

Wt  Ret,  gm 

%  Retained 

%  Finer 

0.002 

13,5 

12"  Sieve  -  300  mm 

0 

0.0 

100,0 

Clay 

13.5 

13.5 

6"  Sieve  - 150  mm 

0 

0.0 

100,0 

USDA  Classification 

3"  Sieve  -  75  mm 

0 

0.0 

100.0 

SANDY  LOAM 

Input  Validation 

tmp 

Reviewed  By:  tmp 

Date  Tested 

9/1/2015 
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PARTICLE-SIZE  ANALYSIS  OF  SOILS  -  AASHTQ  TSS 


Client 

Client  Project 
Project  No. 

Sample  Color: 

USCS  Group  Name: 
USCS  Group  Symbol : 


Air  Water  &  Soil  Laboratories,  Inc. 
16HQ699 
3 7820 

GUAY 

SILTY  SAND 

sm  USDA: 


Boring  16H0699 

Depth  9-1-2016 

Sample  01 

Lab  Sample  37820001 


SANDY  LOAM 


Diameter,  mm 


USCS  SOIL  CLASSIFICATION 

Corrected  For  100 %  Passing  a  3  "Sieve 

%  Gravel  (-3"&4#4) 

0.0 

Si(tnS4K  Oay=17,9% 

Coarse  =0;  Fine=0 

D60,  mm 

NA 

%  Sand  (-#4  &  4*200) 

63.4 

D30,  mm 

NA 

Coarse=0A;  Medium=0.5 ;  Fine-62.9 

D10,  mm 

NA 

%  Fines  {-#200) 

36,6 

Cc 

NA 

%  Plus  #200  (-3H> 

63,4 

Cu 

NA 

USCS  Description 

SILTY  SAND 

USCS  Group  Symbol 

Atterberg  Limits  Group  Symbol 

sm 

ml  -  Silt  (assumed) 

Auxiliary  Information 

Wt  Ret,  grm 

%  Retained 

%  Finer 

12"  Sieve  -  300  mm 

0 

0.0 

100.0 

6"  Sieve  - 150  mm 

0 

0.0 

100.0 

3*'  Sieve  -75  mm 

0 

0.0 

100.0 

US  Std. 

Sieve 

Size 

Particle 

Diameter 

(mm) 

Percent 

Finer 

3" 

75 

100.0% 

2-1/2 " 

63 

100.0% 

T 

50 

100.0% 

1-1/2" 

37.5 

100.0% 

1" 

25 

incus-::. 

3/4" 

19 

100,0% 

1/2“ 

12.5 

100.0% 

3/8" 

9.5 

100.0% 

No.  4 

4.75 

100.0% 

No.  10 

2 

99.9% 

No,  20 

QMS 

99.7% 

No.  40 

0,425 

99.4% 

No.  60 

0.25 

98.3% 

No, 140 

0,106 

643% 

No, 200 

0,075 

36.6% 

NA 

0,0343 

232% 

NA 

0.0217 

23.2% 

NA 

0.0126 

222% 

NA 

0.0090 

20.3% 

NA 

0.0063 

19.3% 

NA 

0.0032 

15.4% 

NA 

0.0013 

11.8% 

USDA  CLASSIFICATION 


Particle 

Size 

(mm) 

Percent 

Finer 

(%) 

Percent  of 

Each  Component 
(Material)  (%) 

Corrected 

Percent  of 

-2.0  mm 

Material 

100 

100 

for  USDA 

Gravel 

0.1 

0 

2 

99.9 

Sand 

70.3 

70.3 

O.OS 

29.7 

Silt 

16.2 

16.2 

0.002 

13.5 

Clay 

13.5 

13.5 

USDA  Classification 
SANDY  LOAM 
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USD  A  CLASSIFICATION  CHART 


Client 

Air  Water  &  Soil  Laboratories,  Inc. 

Boring  16H0699 

Client  Project 

16H0699 

Depth  9-1-2016 

Project  No. 

3 7820 

Sample  01 

Lab  Sample  37820001 

Sample  Color: 

GRAY 

USCS  Group  Name: 

SILTY  SAND 

USCS  Group  Symbol : 

sm 

USDA: 

SANDY  LOAM 

Corrected  for  0%  gravel 

Sand  Subsizes 

Percent  Gravel,  % 

0.0 

Corrected  Percentages 

Percent  Sand,  % 

70.3 

Very  Coarse  Sand;  2-1 

0.2 

Percent  Silt,  % 

16.2 

Coarse  Sand;  1-0.5 

0.3 

Percent  Clay,  % 

13. S 

Medium  Sand;  0.5-0.25 

1.2 

Fine  Sand;0.25-0.1 

38.7 

Very  Fine  Sand;  0.1-0.05 

30.0 

Total 

70.3 
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PARTICLE-SIZE  ANALYSIS  OF  SOILS  -  AASKTO  TEE 


Client 

Client  Project 
Project  No. 


Air  Water  &  Soil  Laboratories,  Inc. 

16H0699 

37820 


Boring  16H0699 

Depth  9-1-2016 

Sample  02 

Lab  Sample  37820002 


Sample  Color:  GUAY 

USCS  Group  Name:  SILTY  SAND 

USCS  Group  Symbol:  sm _ USDA:  SANDY  LOAM 


MECHANICAL  SIEVE 

Total  Sa  innple 

Sieve 

Nominal 

Dry 

Split  Normalized 

Project 

Tare  No, 

2059 

Size 

Opening,  mm 

Wt,  gm 

%  Retained 

%  Finer 

Specifications 

Tare  +  WS.,  gm 

750.74 

3" 

75 

0 

fnsss 

— 100.0& 

Tare  +  DS.H  gm 

539.22 

2-1/2" 

63 

0 

0.0% 

100.0% 

Tare,  gm 

151.27 

2" 

50 

0 

0.0% 

100,0% 

Total  sample  WC 

54.5% 

"  1-1/2" 

37.5 

0 

0.0% 

100.0% 

r 

25 

0 

0.0% 

100.0% 

Total  Sample  Dry  Wt,  gm  (-3") 

388 

37471 

19 

0 

0.0% 

100,0% 

Hygroscopic  WC  (-#10) 

17271 

12.5 

0 

0.0% 

100,0% 

Tare  No, 

557 

W1 

9.5 

0.44 

0.1% 

99.9% 

Tare  +  WS.,  gm 

22.33 

No.  4 

4.75 

0,27 

0.1% 

99,8% 

Tare  +  DS,r  gm 

22.33 

No,  10 

2 

0,81 

0,2% 

99,6% 

Tare,  gm 

10.74 

NO.  20 

0.85 

0.16 

0.3% 

99.3% 

Hygroscopic  WC 

0.00% 

No.  40 

0.425 

0.43 

0.9% 

98.4% 

No.  60 

0.25 

0.84 

1.7% 

96,8% 

-#10  Hydro/Sieve  air  dry  wt. 

50.18 

No.  140 

0.106 

13,02 

25.8% 

70.9% 

Wt.  of  +#200  Sample,  gm 

31.16 

No.  200 

0.075 

16.71 

33.2% 

37.8% 

HYDROMETER  (-#10) 

Split  Air  Dry  Wt 
Hygroscopic  WC 

50.18 

0,00% 

Specific  Gravity 

2.7 

Assumed 

Corrected  Dry  wt 

50.2 

-til  0  Dsperzed  Imin  in  Hamilton  Beach  Mixer 

a  Factor 

0.9889 

Elapsed 

R 

Temp 

Compel  site 

R 

Percent 

Particle 

Adjusted 

Time 

Measured 

*C 

Correction 

Corrected 

K  Factor 

Finer 

Diameter 

%  Finer 

(min.) 

m 

(mm) 

m 

2 

18.5 

21.2 

5.7 

12,3 

0,0133 

25,2 

0.0341 

25.1% 

5 

17.5 

21.2 

5.7 

11.8 

0.0133 

23.3 

0.0217 

23.2% 

15 

17.5 

21 

5,7 

11.8 

0,0133 

23,3 

0.0126 

23.2% 

30 

17 

21 

5.7 

11.3 

0,0133 

22,3 

0.0089 

22.2% 

60 

16.5 

21.1 

5,7 

10.3 

0,0133 

21,3 

0.0063 

21.2% 

250 

14.5 

20.9 

5,8 

8.7 

0.0133 

17.1 

0.0031 

17.1% 

1440 

13 

20 

6,0 

7.0 

0.0135 

13.8 

0,0013 

13.7% 

USCS  SOIL  CLASSIFICATION 

USDA  CLASSIFICATION 

Corrected  For  100%  Passing  a  3  "Sieve 

%  Gravel  (-3"&+#4) 

0.2 

SJ^17,7%  Ctoy=19.8K 

Particle 

Percent 

Percent  of 

Corrected 

Coorse=0:  Fine =0,2 

D6G,  mm 

NA 

Size 

Finer 

Each  Component 

Percent  of 

%  Sand  (-#4  &  +#200) 

62.1 

D30,  mm 

NA 

(mm) 

i*> 

(Material) 

(%i 

-2.0  mm 

Coarse=0,2;  Medium=1.2;  Fine  =60. 7 

D10,  mm 

NA 

Material 

%  Fines  (-#200) 

37.8 

Cc 

NA 

100 

100 

for  USDA 

%  Pius  wzoom 

62.2 

Cu 

NA 

Gravel 

0.4 

0 

USCS  Description 

2 

99,6 

SILTY  SAND 

Sand 

68,3 

63,6 

USCS  Group  Symbol 

Atterberg  Limits  Group  Symbol 

0.05 

31,3 

sm 

ml  -  Sift  (assumed) 

Silt 

15.9 

16.0 

Auxiliary  Information 

Wt  Ret,  gm 

%  Retained 

%  Finer 

0.002 

15,3 

12"  Sieve  -  300  mm 

0 

0.0 

100,0 

Clay 

15.3 

15.4 

6"  Sieve  - 150  mm 

0 

0.0 

100,0 

USDA  Classification 

3"  Sieve  -  75  mm 

0 

0.0 

100.0 

SANDY  LOAM 

Input  Validation 

tmp 

Reviewed  By:  tmp 

Date  Tested 

9/1/2015 
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PARTICLE-SIZE  ANALYSIS  OF  SOILS  -  AASHTQ  TSS 


Client 

Client  Project 
Project  No. 

Sample  Color: 

USCS  Group  Name: 
USCS  Group  Symbol : 


Air  Water  &  Soil  Laboratories,  Inc. 
16HQ699 
3 7820 

GUAY 

SILTY  SAND 

sm  USDA: 


Boring  16H0699 

Depth  9-1-2016 

Sample  02 

Lab  Sample  37820002 


SANDY  LOAM 


Diameter,  mm 


USCS  SOIL  CLASSIFICATION 

Corrected  For  100 %  Passing  a  3  "Steve 

%  Gravel 

0.2 

Sift=17.79$  Clay=  19-89- 

Coarse=0;  Fine  =0.2 

D60,  mm 

NA 

%  Sand  (-#4  & +H200) 

62.1 

D30,  mm 

NA 

Coarse -0.2;  Medium-L2;  Fine-60. 7 

D10,  mm 

NA 

%  Fines  (-#200) 

37,8 

Cc 

NA 

%  Plus  #200  (-3H> 

62,2 

Cu 

NA 

USCS  Description 

SILTY  SAND 

USCS  Group  Symbol 

Atterberg  Limits  Group  Symbol 

sm 

ml  -  Silt  (assumed) 

Auxiliary  Information 

Wt  Ret,  grm 

%  Retained 

%  Finer 

12"  Sieve  -  300  mm 

0 

0.0 

100.0 

6"  Sieve  - 150  mm 

0 

0.0 

100.0 

3*'  Sieve  -75  mm 

0 

0.0 

100.0 

US  Std. 

Sieve 

Size 

Particle 

Diameter 

(mm) 

Percent 

Finer 

T 

75 

100.0% 

2-1/2 " 

63 

100.0% 

T 

50 

100.0% 

1-1/2" 

37.5 

100.0% 

1" 

25 

iuo.0-;. 

3/4" 

19 

100,0% 

1/2“ 

12.5 

100.0% 

3/8" 

9.5 

99.9% 

No.  4 

4.75 

99.8% 

No.  10 

2 

99.6% 

No,  20 

QMS 

99,3% 

No.  40 

0,425 

98.4% 

No.  60 

0.25 

96.8% 

No, 140 

0,106 

70.9% 

No, 200 

0,075 

37.8% 

NA 

0,0341 

25.1% 

NA 

0.0217 

23.2% 

NA 

0.0126 

232% 

NA 

0.G089 

22,2% 

NA 

0.0063 

212% 

NA 

0,0031 

17.1%  ; 

NA 

0.0013 

13.79* 

USDA  CLASSIFICATION 


Particle 

Size 

(mm) 

Percent 

Finer 

(%) 

Percent  of 

Each  Component 
(Material)  (%) 

Corrected 

Percent  of 

-2.0  mm 

Material 

100 

100 

for  USDA 

Gravel 

0.4 

0 

2 

99.6 

Sand 

68.3 

68.6 

0,GS 

313 

Silt 

15.9 

16.0 

0.002 

15.3 

Clay 

15.3 

15.4 

USDA  Classification 
SANDY  LOAM 
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USD  A  CLASSIFICATION  CHART 


Client 

Air  Water  &  Soil  Laboratories,  Inc. 

Boring  16H0699 

Client  Project 

16H0699 

Depth  9-1-2016 

Project  No. 

3 7820 

Sample  02 

Lab  Sample  37820002 

Sample  Color: 

GRAY 

USCS  Group  Name: 

SILTY  SAND 

USCS  Group  Symbol : 

sm 

USDA: 

SANDY  LOAM 

Corrected  for  0%  gravel 

Sand  Subsizes 

Percent  Gravel,  % 

0.0 

Corrected  Percentages 

Percent  Sand,  % 

68.6 

Very  Coarse  Sand;  2-1 

0.3 

Percent  Silt,  % 

16.0 

Coarse  Sand;  1-0.5 

0.7 

Percent  Clay,  % 

15.4 

Medium  Sand;  0.5-0.25 

1.9 

Fine  Sand;0.25-0.1 

31.6 

Very  Fine  Sand;  0.1-0.05 

34.2 

Total 

68.6 
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PARTICLE-SIZE  ANALYSIS  OF  SOILS  -  AASKTO  TEE 


Client 

Client  Project 
Project  No. 


Air  Water  &  Soil  Laboratories,  Inc. 

16H0699 

37820 


Boring  16H0699 

Depth  9-1-2016 

Sample  03 

Lab  Sample  37820003 


Sample  Color:  GUAY 

USCS  Group  Name:  SILTY  SAND 

U  SCS  G  rou  p  Sym  bol :  sm _ USDA:  SAND 


MECHANICAL  SIEVE 

Total  Sa  rniple 

Sieve 

Nominal 

Dry 

Split  Normalized 

Project 

Tare  No, 

2008 

Size 

Opening,  mm 

Wt,  gm 

%  Retained 

%  Finer 

Specifications 

Tare  +  WS.,  gm 

353.94 

3" 

75 

0 

fnsss 

— 100.0K 

Tare  +  DS.H  gm 

696.73 

2-1/2" 

63 

0 

0.0% 

100.0% 

Tare,  gm 

153.01 

2" 

50 

0 

0.0% 

100,0% 

Total  sample  WC 

28.9% 

1-1/2" 

37.5 

0 

0.0% 

100.0% 

r 

25 

0 

0.0% 

100,0% 

Total  Sample  Dry  Wt,  gm  (-3") 

544 

37471 

19 

0 

0.0% 

100.0% 

Hygroscopic  WC  (-#10) 

17271 

12.5 

0,96 

0,2% 

99,8% 

Tare  No, 

4SD 

W1 

9.5 

0 

0.0% 

99.8% 

Tare  +  WS.,  gm 

22.38 

No.  4 

4.75 

0 

0.0% 

99.8% 

Tare  +  DS,r  gm 

22.38 

No,  10 

2 

0,8 

0,1% 

99,7% 

Tare,  gm 

10.61 

NO.  20 

0.85 

14.12 

14.0% 

85,7% 

Hygroscopic  WC 

0.00% 

No.  40 

0.425 

37,23 

36.9% 

48,8% 

No.  60 

0.25 

26.64 

26.4% 

22.4% 

-#10  Hydro/Sieve  air  dry  wt. 

100.62 

No.  140 

0.106 

7,9 

7.8% 

14.6% 

Wt.  of  +#200  Sample,  gm 

87.59 

No.  200 

0.075 

1.7 

i.7% 

12,9% 

HYDROMETER  (-#10) 

Split  Air  Dry  Wt 
Hygroscopic  WC 

100.62 

0,00% 

Specific  Gravity 

2.7 

Assumed 

Corrected  Dry  wt 

100.6 

-HX  0  Dispersed  1mm  in  HomSton  Beach  Mixer 

a  Factor 

0.9889 

Elapsed 

R 

Temp 

Compel  site 

R 

Percent 

Particle 

Adjusted 

Time 

Measured 

*C 

Correction 

Corrected 

K  Factor 

Finer 

Diameter 

%  Finer 

(min.) 

m 

(mm) 

M 

2 

15 

21.9 

5,5 

9.5 

0,0132 

93 

00345 

9.3% 

5 

13.5 

21.8 

5.5 

8.0 

0.0132 

7.9 

0.0221 

7.8% 

15 

13 

21.7 

5.6 

7.4 

0,0132 

7.3 

0.0128 

7.2% 

30 

13 

21,6 

5.6 

7.4 

0,0132 

73 

0,0091 

7.2% 

60 

12.5 

21.5 

5,6 

6,9 

0,0132 

6.S 

0.0064 

6.8% 

250 

11.5 

21 

5.7 

5.8 

0.0133 

5.7 

0.0032 

5.7% 

1440 

10,5 

20.4 

5,9 

4,6 

0.0134 

4,5 

0,0013 

4.5% 

USCS  SOIL  CLASSIFICATION 

USDA  CLASSIFICATION 

Corrected  For  100%  Passing  a  3  "Sieve 

%  Gravel  (-3"&+#4) 

0.2 

SIM5K  Clay=M% 

Particle 

Percent 

Percent  of 

Corrected 

Coorse=0;  Fine =0,2 

D6G,  mm 

NA 

Size 

Finer 

Each  Component 

Percent  of 

%  Sand  (-#4  &  +#200) 

S6.9 

D30,  mm 

NA 

(mm) 

i*> 

(Material) 

(%i 

-2.0  mm 

Coarse=0,l;  Medsum=50.9;  Fine=35.9 

D10,  mm 

NA 

Material 

%  Fines  (41200) 

12.9 

Cc 

NA 

100 

100 

for  USDA 

%  Plus  #200  (-3") 

87.1 

Cu 

NA 

Gravel 

0.3 

0 

USCS  Description 

2 

99,7 

SILTY  SAND 

Sand 

88,7 

33,9 

USCS  Group  Symbol 

Atterberg  Limits  Group  Symbol 

0.05 

11.0 

sm 

np  -  Non-Plastic  (assumed) 

Silt 

6.0 

6.0 

Auxiliary  Information 

Wt  Ret,  gm 

%  Retained 

%  Finer 

0.002 

5.0 

12"  Sieve  -  300  mm 

0 

0.0 

100,0 

Clay 

5.0 

5.1 

6"  Sieve  - 150  mm 

0 

0.0 

100,0 

USDA  Classification 

3"  Sieve  -  75  mm 

0 

0.0 

100.0 

SAND 

Input  Validation 

tmp 

Reviewed  By:  tmp 

Date  Tested 

9/1/2015 
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PARTICLE-SIZE  ANALYSIS  OF  SOILS  -  AASHTQ  TSS 


Client 

Client  Project 
Project  No. 


Air  Water  &  Soil  Laboratories,  Inc. 

16HQ699 

37820 


Boring  16H0699 

Depth  9-1-2016 

Sample  03 

Lab  Sample  37820003 


Sample  Color:  GUAY 

USCS  Group  Name:  SILTY  SAND 

USCS  Group  Symbol :  $m _ 


USDA: 


SAND 


Diameter,  mm 


USCS  SOIL  CLASSIFICATION 

Corrected  For  100 %  Passing  a  3  "Sieve 

%  Gravel 

0.2 

SHts6.5*  Clay =6.4% 

Coarse=0;  Fine  =0.2 

D60,  mm 

NA 

%  Sand  (-#4  & +H200) 

86.9 

D30,  mm 

NA 

Coarse-QA;  Medium=50$;  Fine -35 3 

D10,  mm 

NA 

%  Fines  f-#200) 

12.9 

Cc 

NA 

%  Plus  #200  (-3H> 

87.1 

Cu 

NA 

USCS  Description 

SILTY  SAND 

USCS  Group  Symbol 

Attar  berg  Limits  Group  Symbol 

sm 

np  -  Non-Plastic  (assumed) 

Auxiliary  Information 

WtRet,  gm 

%  Retained 

%  Finer 

12"  Sieve  -  300  mm 

0 

0.0 

100.0 

6"  Sieve  - 150  mm 

0 

0.0 

100.0 

3*'  Sieve  -75  mm 

0 

0.0 

100.0 

US  Std. 

Sieve 

Size 

Particle 

Diameter 

(mm) 

Percent 

Finer 

T 

75 

100.0% 

2-1/2 " 

63 

100.0% 

T 

50 

100.0% 

1-1/2" 

37.5 

100.0% 

1" 

25 

nmr.:. 

3/r 

19 

100,0% 

1/2“ 

12.5 

99,8% 

3/8" 

9.5 

99.8% 

No.  4 

4.75 

99.8% 

No.  10 

2 

99,7% 

No.  20 

QMS 

85,7% 

No.  40 

0.425 

48.8% 

No.  60 

0.25 

22,4% 

No. 140 

0,106 

14,6% 

No. 200 

0,075 

12,9% 

NA 

0,0345 

9,3% 

NA 

:10.0221 

7.8% 

NA 

0,0128 

7.2% 

NA 

0.0091 

7.2% 

NA 

0.0064 

6,8% 

NA 

0.0032 

5.7% 

NA 

0.0013 

4.5% 

USDA  CLASSIFICATION 


Particle 

Size 

(mm) 

Percent 

Finer 

(%) 

Percent  of 

Each  Component 
(Material)  (%) 

Corrected 

Percent  of 

-2.0  mm 

Material 

100 

100 

for  USDA 

Gravel 

0.3 

0 

2 

99.7 

Sand 

88.7 

88.9 

Q.GS 

11.0 

Silt 

6.0 

6.0 

0.002 

5.0 

Clay 

5.0 

5.1 

USDA  Classification 

SAND 
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USD  A  CLASSIFICATION  CHART 


Client 

Air  Water  &  Soil  Laboratories,  Inc. 

Boring  16H0699 

Client  Project 

16H0699 

Depth  9-1-2016 

Project  No. 

3 7820 

Sample  03 

Lab  Sample  37820003 

Sample  Color: 

GRAY 

USCS  Group  Name: 

SILTY  SAND 

USCS  Group  Symbol : 

sm 

USDA:  SAND 

Corrected  for  0%  gravel 

Sand  Subsizes 

Percent  Gravel,  % 

0.0 

Corrected  Percentages 

Percent  Sand,  % 

88.9 

Very  Coarse  Sand;  2-1 

11.4 

Percent  Silt,  % 

6.0 

Coarse  Sand;  1-0.5 

31.0 

Percent  Clay,  % 

5.1 

Medium  Sand;  0.5-0.25 

35.2 

Fine  Sand;0.25-0.1 

8.1 

Very  Fine  Sand;  0.1-0.05 

3.3 

Total 

S8.9 
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PARTICLE-SIZE  ANALYSIS  OF  SOILS  -  AASKTO  TEE 


Client 

Client  Project 
Project  No. 


Air  Water  &  Soil  Laboratories,  Inc. 

16H0699 

37820 


Boring  16H0699 

Depth  9-1-2016 

Sample  04 

Lab  Sample  37820004 


Sample  Color:  GRAY 

USCS  Group  Name:  WELL-GRADED  SAND  WITH  SILT 

U  SCS  G  rou  p  Sym  bol :  s  w-s  m _ USDA:  SAND 


MECHANICAL  SIEVE 

Total  Sa  mple 

Sieve 

Nominal 

Dry 

Split  Normalized 

Project 

Tare  No, 

2076 

Size 

Opening,  mm 

Wt,  gm 

%  Retained 

%  Finer 

Specifications 

Tare  +  WS.,  gm 

850.81 

3" 

75 

0 

fnsss 

“1TOT5S- 

Tare  +  DS.H  gm 

708.44 

2-1/2" 

63 

0 

0.0% 

100,0% 

Tare,  gm 

151.56 

2" 

50 

0 

0.0% 

100,0% 

Total  sample  WC 

25,6% 

1-1/2" 

37.5 

0 

0.0% 

100.0% 

r 

25 

0 

0.0% 

100,0% 

Total  Sample  Dry  Wt,  gm  (-3") 

557 

37471 

19 

0 

0.0% 

100,0% 

Hygroscopic  WC  (-#10) 

17271 

12.5 

0 

0.0% 

100,0% 

Tare  No, 

405 

W1 

9.5 

03 

0.1% 

99.9% 

Tare  +  WS.,  gm 

23.24 

No.  4 

4.75 

0.61 

0.1% 

99.8% 

Tare  +  DS,r  gm 

23,24 

No,  10 

2 

1,2 

0,2% 

99,6% 

Tare,  gm 

10.54 

NO.  20 

0.85 

15.52 

153% 

843% 

Hygroscopic  WC 

0.00% 

No.  40 

0.425 

33,46 

38.0% 

46.2% 

No.  60 

0.25 

27.19 

26,9% 

193% 

-#10  Hydro/Sieve  air  dry  wt 

100.73 

No.  140 

0.106 

7.16 

7.154 

123% 

Wt.  of  +#200  Sample,  gm 

90.40 

No.  200 

G.075 

2.07 

2.0% 

10.2% 

HYDROMETER  (-#10) 

Split  Air  Dry  Wt 

100.73 

Specific  Gravity 

2.7 

Hygroscopic  WC 

0,00% 

Assumed 

Corrected  Dry  wt 

100.7 

-HX  0  Dispersed  1mm  in  HomSton  Beach  Mixer 

a  Factor 

0.9889 

Elapsed 

R 

Temp 

Compel  site 

R 

Percent 

Particle 

Adjusted 

Time 

Measured 

*C 

Correction 

Corrected 

K  Factor 

Finer 

Diameter 

%  Finer 

(min.) 

m 

(mm) 

[%} 

2 

13,5 

21.9 

5,5 

8.0 

0,0132 

7,9 

0.0348 

7.8% 

5 

12.5 

21.8 

5.5 

7.0 

0.0132 

6.9 

0.0222 

6.8% 

15 

12 

21.7 

5,6 

6.4 

0,0132 

6,3 

0.0129 

6.3% 

30 

12 

21,5 

5,6 

6.4 

0,0132 

63 

0,0091 

6,3% 

60 

11.5 

21.4 

5,6 

5,9 

0,0133 

5.3 

0.0065 

5.8% 

250 

11 

21 

5.7 

53 

0.0133 

5.2 

0.0032 

5.2% 

1440 

10 

20,3 

5,9 

4.1 

0.0134 

4,0 

6,0014 

4.0% 

USCS  SOIL  CLASSIFICATION 

USDA  CLASSIFICATION 

Corrected  For  100%  Passing  a  3  "Sieve 

%  Gravel  (-3"&+#4) 

0.2 

Sflt=4.e»  Clay=5.&% 

Particle 

Percent 

Percent  of 

Corrected 

Coorse=0:  Fine =0,2 

D6G,  mm 

0,55 

Size 

Finer 

Each  Component 

Percent  of 

%  Sand  (-#4  &  +#200) 

89,6 

D30,  mm 

0.31 

(mm) 

i*> 

(Material) 

(54) 

-2.0  mm 

Coarse=0,2;  Medium=53.4 /  Fine=36 

D10,  mm 

0.07 

Material 

%  Fines  (-#200) 

10.2 

Cc 

2.49 

100 

100 

for  USDA 

%  Plus  #200  (-3") 

89, S 

Co 

7.80 

Gravel 

0.4 

0 

USCS  Description 

2 

99,6 

WELL-GRADED  SAND  WITH  SILT 

Send 

90,7 

91,0 

USCS  Group  Symbol 

Atterberg  Limits  Group  Symbol 

0.05 

9,0 

sw-sm 

np  -  Non-Plastic  (assumed) 

Silt 

4.4 

4.4 

Auxiliary  Information 

Wt  Ret,  gm 

%  Retained 

%  Finer 

0.002 

4,5 

12"  Sieve  -  300  mm 

0 

0.0 

100,0 

Clay 

4.5 

4.6 

6"  Sieve  - 150  mm 

0 

0.0 

100,0 

USDA  Classification 

3"  Sieve  -  75  mm 

0 

0.0 

100.0 

SAND 

Input  Validation  tmp  Reviewed  By:  tmp  Date  Tested  9/1/2015 
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PARTICLE-SIZE  ANALYSIS  OF  SOILS  -  AASHTQ  TSS 


Client 

Client  Project 
Project  No. 

Sample  Color: 

USCS  Group  Name: 
USCS  Group  Symbol : 


Air  Water  &  Soil  Laboratories,  Inc. 
16HQ699 
3 7820 

GUAY 

WELL-GRADED  SAND  WITH  SILT 
sw-sm  USDA: 


Boring  16H0699 

Depth  9-1-2016 

Sample  04 

Lab  Sample  37820004 


SAND 


Diameter,  mm 


USCS  SOIL  CLASSIFICATION 

Corrected  For  100 %  Passing  a  3  "Steve 

%  Gravel  (-3"&-M#4) 

0.2 

Slte4,6X  Cfc*y=5,6% 

Coarse=0;  Fine  =0.2 

D60,  mm 

0.546 

%  Sand  (-#4  & +H200) 

89.6 

D30,  mm 

0.308 

Coarse -0.2;  Medium-53  A;  Fine-36 

D10,  mm 

0,070 

%  Fines  (-#200) 

10,2 

Cc 

2,490 

%  Plus  #200  (-3") 

89.8 

Cu 

7,800 

USCS  Description 

WELL-GRADED  SAND  WITH  SILT 

USCS  Group  Symbol 

Atterberg  Limits  Group  Symbol 

siv-sm 

np  -  Non-Plastic  (assumed) 

Auxiliary  Information 

WtRet,  gm 

%  Retained 

%  Finer 

12"  Sieve  -  300  mm 

0 

0.0 

100.0 

6"  Sieve  - 150  mm 

0 

0.0 

100.0 

3*'  Sieve  -75  mm 

0 

0.0 

100.0 

US  Std. 

Sieve 

Size 

Particle 

Diameter 

(mm) 

Percent 

Finer 

T 

75 

100.0% 

2-1/2 " 

63 

100.0% 

T 

50 

100.0% 

1-1/2" 

37.5 

100.0% 

1" 

25 

i  uo.o 

3/4" 

19 

100,0% 

1/2“ 

12.5 

100.0% 

3/8" 

9.5 

99.9% 

No.  4 

4.75 

99.8% 

No.  10 

2 

99.6% 

No,  20 

0.85 

84.3% 

No.  40 

0,425 

46,2% 

No.  60 

0.25 

19.3% 

No. 140 

0,106 

123% 

No. 200 

0,075 

102% 

NA 

0,0348 

7.8% 

NA 

1 0.0222 

6.8% 

NA 

0.0129 

6.3% 

NA 

0.0091 

6.3% 

NA 

0.0065 

5.8% 

NA 

0.0032 

5.2% 

NA 

0.0014 

4.0% 

USDA  CLASSIFICATION 


Particle 

Size 

(mm) 

Percent 

Finer 

(%) 

Percent  of 

Each  Component 
(Material)  (%) 

Corrected 

Percent  of 

-2.0  mm 

Material 

100 

100 

for  USDA 

Gravel 

0.4 

0 

2 

99.6 

Sand 

90.7 

91.0 

CLGS 

9.0 

Silt 

4.4 

4.4 

0.002 

4.5 

Clay 

4.5 

4.6 

USDA  Classification 

SAND 


COPYRIGHT  ©  2015  GEOTECHNICAL  TESTING  SERVICES  INC .  1SOQ-8S3-  7305 


Remedy  and  Recontamination  Assessment  Array 
Final  Report 


246 


March  2017 


USD  A  CLASSIFICATION  CHART 


Client 

Client  Project 

Project  No. 

Sample  Color: 

USCS  Group  Name: 
USCS  Group  Symbol : 

Air  Water  &  Soil  Laboratories,  Inc. 

16H0699 

3 7820 

GRAY 

WELL-GRADED  SAND  WITH  SILT 

sw-sm  US  DA:  SAND 

Boring  16H0699 

Depth  9-1-2016 

Sample  04 

Lab  Sample  37S20004 

Corrected  for  0%  gravel 

Sand  Subsizes 

Percent  Gravel,  % 

0.0 

Corrected  Percentages 

Percent  Sand,  % 

91.0 

Very  Coarse  Sand;  2-1 

12.5 

Percent  Silt,  % 

4.4 

Coarse  Sand;  1-0.5 

32.2 

Percent  Clay,  % 

4.6 

Medium  Sand;  0.5-0.25 

35.9 

Fine  Sand;0.25-0.1 

7.5 

Very  Fine  Sand;  0.1-0.05 

3.0 

Total 

91.0 
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PARTICLE-SIZE  ANALYSIS  OF  SOILS  -  AASKTO  TEE 


Client 

Client  Project 
Project  No. 


Air  Water  &  Soil  Laboratories,  Inc. 

16H0699 

37820 


Sample  Color:  GUAY 

USCS  Group  Name:  SILT  WITH  SAND 


Boring  16H0699 

Depth  9-1-2016 

Sample  05 

Lab  Sample  37820005 


USCS  Group  Symbol : 

ml 

USDA: 

CLAY  LOAM 

MECHANICAL  SIEVE 

Total  Sa  innple 

Sieve 

Size 

Nominal 

Opening,  mm 

Dry 

Wt,  gm 

Split  Normalized 

%  Retained  %  Finer 

Project 

Specifications 

Tare  No, 

2016 

Tare  +  WS.,  gm 

438.46 

3" 

75 

0 

um 

100,0% 

Tare  +  DS.H  gm 

320.87 

2-1/2" 

63 

0 

0.0% 

100.0% 

Tare,  gm 

151.37 

2" 

50 

0 

0.0% 

100.0% 

Total  sample  WC 

98.9% 

"  1-1/2" 

37.5 

0 

0.0% 

100.0% 

r 

25 

0 

0.0% 

100.0% 

Total  Sample  Dry  Wt,  gm  (-3") 

170 

37471 

19 

0 

0.0% 

100,0% 

Hygroscopic  WC  (-#10) 

17271 

12.5 

0 

0.0% 

100,0% 

Tare  No, 

520 

W1 

9.5 

0 

0.0% 

100,0% 

Tare  +  WS.,  gm 

21.48 

No.  4 

4.75 

0.22 

0.1% 

99,9% 

Tare  +  DS,r  gm 

21.36 

No,  10 

2 

0,29 

0,2% 

99,7% 

Tare,  gm 

10.74 

NO.  20 

0.85 

0.53 

1.1% 

98.6% 

Hygroscopic  WC 

1.13% 

No.  40 

0.425 

1,43 

2.9% 

95.8% 

No.  60 

0.25 

1.93 

3,9% 

91,9% 

-#10  Hydro/Sieve  air  dry  wt. 

49.81 

No.  140 

0.106 

5.64 

11.3% 

80.6% 

Wt.  of  +#200  Sample,  gm 

12.93 

No.  200 

0.075 

3.4 

6.8% 

73.8% 

HYDROMETER  (-#10) 

Split  Air  Dry  Wt 

50.37 

Specific  Gravity 

2.7 

Hygroscopic  WC 

1.13% 

Assumed 

Corrected  Dry  wt 

49.8 

-til  0  Dsperzed  Imin  in  Hamilton  Beach  Mixer 

a  Factor 

0.9889 

Elapsed 

R 

Temp 

Compel  site 

ft 

Percent 

Particle 

Adjusted 

Time 

Measured 

*C 

Correction 

Corrected 

K  Factor 

Finer 

Diameter 

%  Finer 

(min.) 

(%) 

(mm) 

m 

2 

36 

21.9 

5,5 

30.5 

0,0132 

60,6 

0.0299 

60.4% 

5 

32.5 

21.9 

5.5 

27.0 

0.0132 

53.6 

0.0194 

53.4% 

15 

29.5 

21.8 

5.5 

24,0 

0,0132 

47.7 

0.0115 

47.5% 

30 

27.5 

21.8 

5,5 

22,0 

0,0132 

43,7 

0,QQS2 

43,5% 

60 

25 

21.7 

5,6 

19.4 

0,0132 

38,5 

0.0059 

38.4% 

250 

21.5 

21.2 

5.7 

15,8 

0.0133 

31,4 

0.0030 

31.3% 

1440 

18.5 

20.4 

5,9 

12,6 

0.0134 

25,0 

0,0013 

24.9% 

USCS  SOIL  CLASSIFICATION 

USDA  CLASSIFICATION 

Corrected  For  100%  Passing  a  3  "Sieve 

%  Gravel  (-3"&+#4) 

0.1 

SlltP37*  Clay=3e.6K 

Particle 

Percent 

Percent  of 

Corrected 

Coarse=0:  Fine=0,l 

D6G,  mm 

NA 

Size 

Finer 

Each  Component 

Percent  of 

%  Sand  (-#4  &  +#200) 

26.1 

D30,  mm 

NA 

(mm) 

i*> 

(Material) 

(%i 

-2.0  mm 

Coorse=0,2;  Medst/m=3.9;  Fine =2 2 

D10,  mm 

NA 

Material 

%  Fines  (-#200) 

73.8 

Cc 

NA 

100 

100 

for  USDA 

%  Plus  #200  (-3") 

26.2 

Cu 

NA 

Gravel 

0.3 

0 

USCS  Description 

2 

99,7 

SILT  WITH  SAND 

Sand 

31, S 

31,9 

USCS  Group  Symbol 

Atterberg  Limits  Group  Symbol 

0.05 

67,9 

ml 

ml  -  Silt  (assumed) 

Silt 

39.6 

39.7 

Auxiliary  Information 

Wt  Ret,  gm 

%  Retained 

%  Finer 

0.002 

28,3 

12"  Sieve  -  300  mm 

0 

0.0 

100,0 

Clay 

28.3 

28.3 

6"  Sieve  - 150  mm 

0 

0.0 

100,0 

USDA  Classification 

3"  Sieve  -  75  mm 

0 

0.0 

100.0 

CLAY  LOAM 

Input  Validation 

tmp 

Reviewed  By:  tmp 

Date  Tested 

9/1/2015 
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PARTICLE-SIZE  ANALYSIS  OF  SOILS  -  AASHTQ  TSS 


Client 

Client  Project 
Project  No. 

Sample  Color: 

USCS  Group  Name: 
USCS  Group  Symbol : 


Air  Water  &  Soil  Laboratories,  Inc. 
16HQ699 
3 7820 

GUAY 

SILT  WITH  SAND 
ml  USDA: 


Boring  16H0699 

Depth  9-1-2016 

Sample  05 

Lab  Sample  37820005 


CLAY  LOAM 


Diameter,  mm 


USCS  SOIL  CLASSIFICATION 

Corrected  For  100 %  Passing  a  3  "Sieve 

%  Gravel 

0,1 

Silfcs37K 

Coarse=0;  Fine  =0.1 

D60,  mm 

NA 

%  Sand  (-#4  &  4*200) 

26.1 

D30,  mm 

NA 

Coarse -0.2;  Medium -3. 9:  Fine-22 

D10,  mm 

NA 

%  Fines  (-#200) 

73,8 

Cc 

NA 

%  Plus  #200  (-3H> 

26,2 

Cu 

NA 

USCS  Description 

SILT  WITH  SAND 

USCS  Group  Symbol 

Atterberg  Limits  Group  Symbol 

ml 

ml  -  Silt  (assumed) 

Auxiliary  Information 

Wt  Ret,  grm 

%  Retained 

%  Finer 

12"  Sieve  -  300  mm 

0 

0.0 

100.0 

6"  Sieve  - 150  mm 

0 

0.0 

100.0 

3*'  Sieve  -75  mm 

0 

0.0 

100.0 

US  Std. 

Sieve 

Size 

Particle 

Diameter 

(mm) 

Percent 

Finer 

T 

75 

100.0% 

2-1/2 " 

63 

100.0% 

T 

50 

100.0% 

1-1/2" 

37.5 

100.0% 

1" 

25 

1 1)0.0-:;. 

3/r 

19 

100,0% 

1/2“ 

12.5 

100.0% 

3/8" 

9.5 

100.0% 

No.  4 

4.75 

99.9% 

No.  10 

2 

99.7% 

No,  20 

0.85 

98.6% 

No.  40 

0,425 

95.8% 

No.  60 

0.25 

91.9% 

No. 140 

0,106 

80.6% 

No. 200 

0,075 

73.8% 

NA 

0,0299 

00.4% 

NA 

jo.om 

53,4% 

NA 

0.0115 

475% 

NA 

0.0082 

43.5% 

NA 

0,0059 

38.4% 

NA 

0.0030 

31 3% 

NA 

0.0013 

24,9% 

USDA  CLASSIFICATION 


Particle 

Size 

(mm) 

Percent 

Finer 

(%) 

Percent  of 

Each  Component 
(Material)  (%) 

Corrected 

Percent  of 

-2.0  mm 

Material 

100 

100 

for  USDA 

Gravel 

0.3 

0 

2 

99.7 

Sand 

31.8 

31.9 

O.OS 

67+9 

Silt 

39.6 

39.7 

0.002 

283 

Clay 

28.3 

283 

USDA  Classification 
CLAY  LOAM 
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USD  A  CLASSIFICATION  CHART 


Client 

Air  Water  &  Soil  Laboratories,  Inc. 

Boring  16H0699 

Client  Project 

16H0699 

Depth  9-1-2016 

Project  No. 

3 7820 

Sample  05 

Lab  Sample  37S20005 

Sample  Color: 

GRAY 

USCS  Group  Name: 

SILT  WITH  SAND 

USCS  Group  Symbol : 

ml 

USDA: 

CLAY  LOAM 

Corrected  for  0%  gravel 

Sand  Subsizes 

Percent  Gravel,  % 

0.0 

Corrected  Percentages 

Percent  Sand,  % 

31.9 

Very  Coarse  Sand;  2-1 

0.9 

Percent  Silt,  % 

39.7 

Coarse  Sand;  1-0.5 

2.4 

Percent  Clay,  % 

28.3 

Medium  Sand;  0.5-0.25 

4.5 

Fine  Sand;  0.25-0.1  12.5 

Very  Fine  Sand;  0.1-0.05  11.6 

Total  31.9 
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PARTICLE-SIZE  ANALYSIS  OF  SOILS  -  AASKTO  TEE 


Client 

Client  Project 
Project  No. 


Air  Water  &  Soil  Laboratories,  Inc. 

16H0699 

37820 


Sample  Color:  GUAY 

USCS  Group  Name:  SILT  WITH  SAND 


Boring  16H0699 

Depth  9-1-2016 

Sample  06 

Lab  Sample  37820006 


USCS  Group  Symbol : 

ml 

USDA: 

CLAY  LOAM 

MECHANICAL  SIEVE 

Total  Sa  innple 

Sieve 

Size 

Nominal 

Opening,  mm 

Dry 

Wt,  gm 

Split  Normalized 

%  Retained  %  Finer 

Project 

Specifications 

Tare  No, 

2057 

Tare  +  WS.,  gm 

671.31 

3" 

75 

0 

um 

100,0% 

Tare  +  DS.H  gm 

413.3 

2*1/2" 

63 

0 

0.0% 

100.0% 

Tare,  gm 

152.1 

2" 

50 

0 

0.0% 

100,0% 

Total  sample  WC 

98.8% 

1-1/2" 

37.5 

0 

0.0% 

100.0% 

r 

25 

0 

0.0% 

100.0% 

Total  Sample  Dry  Wt,  gm  (-3") 

261 

37471 

19 

0 

0.0% 

100,0% 

Hygroscopic  WC  (-#10) 

17271 

12.5 

0 

0.0% 

100,0% 

Tare  No, 

W1 

9.5 

0 

0.0% 

100,0% 

Tare  +  WS.,  gm 

21.11 

No.  4 

4.75 

0.82 

0.3% 

99,7% 

Tare  +  DS,r  gm 

21.02 

No,  10 

2 

0,93 

0.4% 

99,3% 

Tare,  gm 

10.83 

NO.  20 

0.85 

0.55 

1.1% 

98.3% 

Hygroscopic  WC 

0.88% 

No.  40 

0,425 

1,74 

3.4% 

94.9% 

No.  60 

0.25 

1.95 

3.8% 

91,2% 

-#10  Hydro/Sieve  air  dry  wt. 

51.53 

No.  140 

0,106 

3.36 

7.4% 

83.7% 

Wt.  of  +#200  Sample,  gm 

13.71 

No.  200 

0,075 

5,61 

10.8% 

72,9% 

HYDROMETER  (-#10) 

Split  Air  Dry  Wt 

51.99 

Specific  Gravity 

2.7 

Hygroscopic  WC 

0,88% 

Assumed 

Corrected  Dry  wt 

51.5 

-til  0  Dsperzed  Imin  in  Hamilton  Beach  Mixer 

a  Factor 

0.9889 

Elapsed 

R 

Temp 

Compel  site 

ft 

Percent 

Particle 

Adjusted 

Time 

Measured 

*C 

Correction 

Corrected 

K  Factor 

Finer 

Diameter 

%  Finer 

(min.) 

(%) 

(mm) 

m 

2 

37 

22.1 

5,4 

31,6 

0,0131 

60,6 

0.0296 

60.2% 

5 

33 

22 

5.5 

27.5 

0.0132 

52,8 

0.0193 

52.4% 

15 

30.5 

21.9 

5.5 

25,0 

0,0132 

48,0 

0.0114 

47.7% 

30 

28 

21.8 

5,5 

22,5 

0,0132 

43,2 

0,0082 

42.9% 

60 

25.5 

21.7 

5,6 

19,9 

0,0132 

38,2 

0.0059 

37.9% 

250 

21.5 

21.2 

5.7 

15,8 

0.0133 

30,3 

0.0030 

30.1% 

1440 

18.5 

20.4 

5,9 

12,6 

0.0134 

24.2 

0,0013 

24,0% 

USCS  SOIL  CLASSIFICATION 

USDA  CLASSIFICATION 

Corrected  For  100%  Passing  a  3  "Sieve 

%  Gravel  (-3"  &  +#4) 

0.3 

Slft=36.7*  Day=aeK 

Particle 

Percent 

Percent  of 

Corrected 

Coorse=0;  Fine=03 

D6G,  mm 

NA 

Size 

Finer 

Each  Component 

Percent  of 

%  Sand  (-#4  &  +#200) 

26.8 

D30,  mm 

NA 

(mm) 

i*> 

(Material) 

(%i 

-2.0  mm 

Coarse=0,4;  Medium=4A;  Fine =2 2 

D10,  mm 

NA 

Material 

%  Fines  (-#200) 

72.9 

Cc 

NA 

100 

100 

for  USDA 

%  Plus  #200  (-3") 

27.1 

Cu 

NA 

Gravel 

0.7 

0 

USCS  Description 

2 

99,3 

SILT  WITH  SAND 

Sand 

32,0 

32,2 

USCS  Group  Symbol 

Atterberg  Limits  Group  Symbol 

0.05 

67,4 

ml 

ml  -  Silt  (assumed) 

Silt 

40.2 

40.4 

Auxiliary  Information 

Wt  Ret,  gm 

%  Retained 

%  Finer 

0,002 

272 

12"  Sieve  -  300  mm 

0 

0.0 

100,0 

Clay 

27.2 

27.4 

6"  Sieve  - 150  mm 

0 

0.0 

100,0 

USDA  Classification 

3"  Sieve  -  75  mm 

0 

0.0 

100.0 

CLAY  LOAM 

Input  Validation 

tmp 

Reviewed  By:  tmp 

Date  Tested 

9/1/2015 
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PARTICLE-SIZE  ANALYSIS  OF  SOILS  -  AASHTQ  TSS 


Client 

Client  Project 
Project  No. 

Sample  Color: 

USCS  Group  Name: 
USCS  Group  Symbol : 


Air  Water  &  Soil  Laboratories,  Inc. 
16HQ699 
3 7820 

GUAY 

SILT  WITH  SAND 
ml  USDA: 


Boring  I6H0699 

Depth  9-1-2016 

Sample  06 

Lab  Sample  37820006 


CLAY  LOAM 


Diameter,  mm 


USCS  SOIL  CLASSIFICATION 

Corrected  For  100 %  Passing  a  3  "Steve 

%  Gravel  (-3"&4#4) 

0,3 

Slte=36,7*  CUiy=369S 

Coarse=0;  Fine  =0.3 

D60,  mm 

NA 

%  Sand  (-#4  & +*200) 

26.8 

D30,  mm 

NA 

Coarse-OA;  Medium=4A ;  Fine-22 

D10,  mm 

NA 

%  Fines  (-#200) 

72,9 

Cc 

NA 

%  Plus  #200  (-31 

27,1 

Cu 

NA 

USCS  Description 

SILT  WITH  SAND 

USCS  Group  Symbol 

Atterberg  Limits  Group  Symbol 

ml 

ml  -  Silt  (assumed) 

Auxiliary  Information 

Wt  Ret,  grm 

%  Retained 

%  Finer 

12"  Sieve  -  300  mm 

0 

0.0 

100.0 

6"  Sieve  - 150  mm 

0 

0.0 

100.0 

3*'  Sieve  -75  mm 

0 

0.0 

100.0 

US  Std. 

Sieve 

Size 

Particle 

Diameter 

(mm) 

Percent 

Finer 

T 

75 

100.0% 

2-1/2 " 

63 

100.0% 

T 

50 

100.0% 

1-1/2" 

37.5 

100.0% 

1" 

25 

L  1)0.0-::. 

3/4" 

19 

100,0% 

1/2“ 

12.5 

100.0% 

3/8" 

9.5 

100.0% 

No.  4 

4.75 

99  J% 

No.  10 

2 

993% 

No,  20 

0.85 

98.3% 

No.  40 

0,425 

94.9% 

No.  60 

0.25 

912% 

No. 140 

0,106 

83.7% 

No. 200 

0,075 

72.9% 

NA 

0,02% 

602% 

NA 

1 0.0 193 

52.4% 

NA 

0.0114 

47  J% 

NA 

0.0082 

42.9% 

NA 

0,0059 

37.9% 

NA 

0.0030 

30,1% 

NA 

0.0013 

24,0% 

USDA  CLASSIFICATION 


Particle 

Size 

(mm) 

Percent 

Finer 

(%) 

Percent  of 

Each  Component 
(Material)  (%) 

Corrected 

Percent  of 

-2.0  mm 

Material 

100 

100 

for  USDA 

Gravel 

0.7 

0 

2 

993 

Sand 

32.0 

32.2 

0,GS 

67,4 

Silt 

40.2 

40.4 

0.002 

27.2 

Clay 

27.2 

27.4 

USDA  Classification 
CLAY  LOAM 
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USD  A  CLASSIFICATION  CHART 


Client 

Air  Water  &  Soil  Laboratories,  Inc. 

Boring  16H0699 

Client  Project 

16H0699 

Depth  9-1-2016 

Project  No. 

37820 

Sample  06 

Lab  Sample  37S20006 

Sample  Color: 

GRAY 

USCS  Group  Name: 

SILT  WITH  SAND 

USCS  Group  Symbol : 

ml 

USDA: 

CLAY  LOAM 

Corrected  for  0%  gravel 

Sand  Subsizes 

Percent  Gravel,  % 

0.0 

Corrected  Percentages 

Percent  Sand,  % 

32.2 

Very  Coarse  Sand;  2-1 

0.9 

Percent  Silt,  % 

40.4 

Coarse  Sand;  1-0.5 

23 

Percent  Clay,  % 

27.4 

Medium  Sand;  0.5-0.25 

4.6 

Fine  Sand;  0.25-0.1  93 

Very  Fine  Sand;  0.1-0.05  14.6 

Total  32.2 
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Ilfmx  tor  Inject  Manager  Ktview 


LdbNiraber _ Aa^irii 


Analyte 


^Eiptltm _ 

Data  included  from:  W;'TVMsf«in^Q31808  TRANSFER  3  L  Oct 
201A  HM.mi 
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can't  be  resolved  due  to  coelutions  on  both  columns 
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USAGE  ERDC-EP-C 
3909  Halls  Ferry  Road 
Vicksburg,  MS  39180-6199 


25  January  2017 

Joel  Guererro 
Navy  -  SPAWAR 

Environmental  Science  and  Applied  System  Branch,  536( 

San  Diego,  CA  32152 
RE:  RARA 

Enclosed  are  the  results  of  analyses  for  sa triples  received  by  the  laboratory  on  16- Sep-20 16.  The  samples 
associated  with  this  report  will  be  held  for  90  days  from  the  date  of  this  report.  The  raw  data  associated  with  this 
report  wil  be  held  for  $  years  from  the  date  of  this  report  If  you  need  us  to  hold  onto  the  samples  or  the  data 
longe  r  the  n  these  specified  time  s,  you  will  ne  ed  to  notify  u  s  in  writin  g  at  least  30  days  befo  re  th  e  e  xpiration  dates, 
If  you  have  any  questions  concerning  this  report,  please  feel  free  to  contact  me. 


Sincerely, 


Jenifer  Milam 
Database  Manager 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

25  Jan-201 7 

WORK  ORDER  SUMMARY 

Sample  ID 

Laboratory  ID 

Matrix 

Dae  Sampled 

Date  of  Work  Order  | 

RARA-Sediment  Trap-031516 

6091606-01 

Soil/Sedimerd 

01- Sep-2016 

16-Scp'2016 

77*?  results  in  this  report  apply  to  the  eu triples  analyzed  in  accordance  xK  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  ttsisi  be  reproduced  in  i is  enlinly. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  said  Applied  System  Branch,  5360' 

Reported: 

San  Diego  CA,  92152 

Project  Mana ger  Joel  Guerciro 

25  Jan-201 7 

Case  Narrative 

No  issues  were  experienced  during  the  analysis  of  Work  Order  6091 606  unless  specified  below. 

Pesticides  -  dBHC  and  endrin  aldehyde  had  degraded  in  the  spking  solution  resulting  in  low  or  no  recoveries.  However, 
all  the  analytical  QC,  calibration  and  CCVs,  were  within  acceptable  ranges  indicating  that  these  analytes  would  have  been 
detected  had  they  been  present  in  the  samples. 

We  have  reported  TOC  by  both  Walkey  Black  and  9060, 


77*?  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  -with  the  chain  of 
custody  docunseri..  This  analytical  report  nsisi  be  reproduced  in  i Is  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

25  Jan-201 7 

Notes  ami  Definitions 

U  Analyte  in  eluded  in  the  analysis,  but  net  detected 

RFD-04  RFD  between  primary  and  confirmation  column  values  >40%,  Per  SWS46  SQQQC,  die  lower  result  has  been  reported. 

QM-07  The  spike  recovery  was  outside  acceptance  limits  for  ihe  MS  and/or  MSD.  The  bateh  was  accepted  based  cm  acceptable  LCS  recovery. 

0  Value  is  outside  of  acceptance  limits. 

MB  4)1  The  method  blank  contains  analyte  at  a  concentration  above  ihe  MRJU  however,  concentration  is  less  than  10^4  of  the  sample  result, 

which  is  negligible  according  to  method  criteria. 

M2  Sample  was  diluted  due  to  matrix  interference, 

I  Detected,  but  bcl  ow  the  Reporting  Limit;  therefore,  result  is  an  estimated  concentration. 

Ha  This  sample  was  extracted  and/or  analyzed  outside  of  the  EPA  recommended  holding  time. 

H  Sample  was  propped  or  analyzed  beyond  the  specified  holding  time 

B  Analyte  is  found  in  the  associated  blank  as  wdl  as  in  the  sample 

DET  AnaJyic  DETECTED 

ND  An aJyie  NOT  DETECTED  at  or  abote  Ihe  reporting  limit 

NR  Not  Reported 

dry  Sample  r  esultc  reported  on  a  dry  weight  base 

RPD  Relative  Percent  DjJfcrenc  e 


77*?  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  yath  the  chain  of 
custody  dacumeiS.  This  analytical  report  nsrsl  be  reproduced  in  its  entirely* 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch*  5360' 

Reported: 

San  Di  eg  a  CA*  92152 

Project  Manager  Joel  Guerciro 

25  Jan-201 7 

RARA-Sediment  Tra|>-081 516 

6091606  01  (Sflil/Sediment) 


Analyte 

Result 

Detection 

Limit 

Reporting 

Limit 

Unite 

Prepared 

Analyzed 

Meir.od 

Notes 

ERDC-ELrEP-  c 

Classic*]  Chemistry  Parameters 

%S<4iil* 

51  j6 

0.500 

0.500 

%  sdids 

OWSw-2016 

C$Nev.2C16 

% 

Calculation 

Metxls  bv  EPA  6000  7000  Series  Methods 

Mercury 

0J67 

0  00200 

0.00500 

ing/kg 

16-Sep-2016 

20-Qct-2016 

EPA  7474 

Aluminum 

25400 

1.91 

9.56 

mg/kg 

14-D«-2016 

14-Dec-20l6 

SVS46/6C10 

ME -01,E 

Iron 

35000 

1.91 

9,56 

14-D«-2016 

14-Dec-2016 

846/6010 

Cadmium- 111  [1] 

0271 

0.0956 

ai9i 

mgLg 

14.Neiv.2016 

15Nov.2C  16 

SV  846/6020 

Copper-to  [1] 

31-S 

0.0956 

0,191 

mg/kg 

14-New  -2016 

1 5-Nov-20 16 

SW  846/6020 

Lead  206  [1] 

34.1 

0.0956 

0,191 

mg  /kg 

14  Nov -2016 

1 5-Nov-20 16 

SW  846/6020 

Zmc  66  [1J 

47  S 

0.0956 

0.191 

mg/kg 

14-New -2016 

1 5-Nov-20  16 

SW  846/6020 

MB-0LE 

fir  Grin  n  rhl  ori  n  e  Pexlic  i  des  h  v  EPA  M  ctlio  A  SOS  1 A 

44  DDD 

0_S4 

0.10 

0.32 

ug/kg  dry 

OB-Nov-2016 

2 1  -Nov-20  16 

EPA  3031 A 

Ha 

4*4 '-DDE 

1j64 

0.10 

0.32 

ug/kg  dry 

08-Nov-2016 

2 1  -Nov-20 16 

E?A  3031 A 

Ha 

4,4  DDT 

049 

0.10 

0.32 

ug/kg  dry 

OS -Nov -201 6 

2l-Nov-20l6 

EPA  3031 A 

Ha, 

KPD-04 

Aldrin 

ND 

0.10 

0l32 

ug;kg  dry 

08  Nov -201 6 

21 -Nov-20 16 

EPA  3031 A 

Ha.  U 

alpha-BHC 

ND 

0,10 

0.32 

ug/kg  dry 

OS-Nov-2016 

21 -Nov-20 16 

EPA  3031 A 

Ha,  U 

aipha-Chiordane 

ND 

0,10 

0,32 

ug/kg  dry 

OS-New -201 6 

21 -Nov-20 16 

EPA  80S] A 

Ha,  U 

betn-BHC 

ND 

010 

aoz 

ug/kg  dry 

OS-New -201 6 

21 -Nov-20 16 

EPA  80S] A 

Ha.U 

delta-BHC 

ND 

0.10 

0.32 

ug/kg  dry 

08  New -201 6 

21  -Nov-20 16 

EPA  3031 A 

Ha,  U 

Diddrin 

ND 

0.10 

0.32 

ug/kg  dry 

OS-Nov-2016 

21.Nev.2016 

EPA  3031 A 

Ha,U 

Endosulfanl 

ND 

0,10 

0.32 

ug/kg  diy 

0S-N«-2Ol6 

21 -Nov -2016 

EPA  3031A 

Ha,  0 

EndosutfanU 

ND 

0.10 

0.32 

ug/kg  diy 

OS-Nov-2016 

2l-Nbv-20l6 

EPA  3031A 

Ha.tl 

Endosutfan  sulfate 

ND 

0.10 

0.32 

ug/kg  diy 

OB-New-2016 

21 -Nov-20 16 

EPA  3031 A 

Ha.  U 

Eodrin 

ND 

0.10 

0.32 

ug/kg  diy 

08-Ncw  -20 16 

21 -Nov-20 16 

EPA  3031 A 

Ha.  0 

Endrin  aldehyde 

ND 

0.10 

0,32 

ug/kg  dry 

OB-Nov-2016 

21 -Nov-20 16 

EPA  3031 A 

Ha,  0 

Endrin  ketone 

ND 

0,10 

0,32 

ug/kg  dry 

08  Nov  -201 6 

21 -Nov-20 16 

EPA  3031 A 

HahU 

garrma-BHC  (Lindane) 

ND 

0.10 

0.32 

ug/kg  dry 

08  New  -201 6 

21  -Nov-20 16 

EPA  3031 A 

Hah  U 

gamna-Chlordajic 

ND 

0-10 

0.32 

Ug/kg  diy 

08-New-2016 

21  -Nov-20 16 

EPA  3031 A 

Ha.  U 

Hitachi  or 

ND 

0,10 

0.32 

ug/kg  dry 

08  -New  -20 16 

21 -Nov-20 16 

EPA  3031A 

Ha,  0 

Hcptachlor  epoxide 

ND 

0,10 

0.32 

ug/kg  dry 

03-N<w-20l6 

21 -Nov-20 16 

EPA  80S] A 

Ha,  0 

Methoxychlor 

ND 

0,10 

0.32 

ug/kg  dry 

OS-Nov-2016 

21-Nov-2016 

EPA  303]  A 

Ha,  U 

Toxaphcne 

ND 

3,73 

12.6 

ug/kg  dry 

Ofi-New-2016 

21 -Nov-20 16 

EPA  3031 A 

Ha.  U 

Surrogate:  2*4,  i,  6  TeLrac hloro-m- xylene 

4.10 

95. 5% 

40-125 

0S-hbv-2016 

21-Nov-2Ql6 

EPA  SOMA 

Ha 

Surrogate!  Decachlorobiphenyl 

3,19 

126% 

40-130 

08-hh*20l& 

21-Nbv-2016 

EPA  S081A 

Ha 

77*?  results  in  this  report  apply  to  the  sonnies  attained  in  accordance  >nf  h  the  chain  of 
custody  documeri.  This  analytical  report  rrarsl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Environmental  Science  and  Applied  System  Branch,  5360' 

San  Di  ego  CA,  92152 

Project:  RARA 

Project  Manager  Joel  Guercrro 

Reported: 

25  Jan-201 7 

J 

RARA-Sediment  Tra|>-081 516 

6091606-01  (Soll/Sedlment) 

Detection 

Reporting 

Analyte 

Result 

limit 

Limit 

Units 

Prepared 

Analyzed 

Id  elhod 

Notes 

ERDC-EL-EP  C 

Polynuclear  Aromatic  Com* omuls  by  GC/M&  with  Selected  Ion  Monitor  in  si 

1  -Methyl  naphthalene 

ND 

1,51 

4,92 

ug/kg  dry 

0S.Nov.201o 

23-Nov-2016 

EPA8270C 

Ha,U 

2-MeihyliiapMialene 

ND 

1.51 

4,92 

ug/kg  dry 

Q®Nov-20]6 

23-Ifcv-20l6 

EPAE270C 

HarU 

Acenaplidrene 

3.70 

1.51 

4.92 

ug/kg  dry 

08  Nov  -20 16 

23-Ncv-2Cl6 

EPAE270C 

Ha,  J 

Acenaphthylene 

ND 

1.51 

4,92 

ug/kg  dry 

0®-Nov-2016 

23-Nov-2016 

EPAE270G 

Ha,U 

Anthracene 

27 ,9 

LSI 

4.92 

ng/kg  chy 

Og-Nov-2016 

23-Nov-2C16 

EPAE270C 

Ha 

BetlZO  (■)  autltrairrif 

101 

1.51 

4.92 

Ug/kg  dry 

OS -Nov  -2016 

23-Nov-2C16 

EPA3270C 

Ha 

Hmy/J  (a)  pyrene 

161 

1.51 

4.92 

ug/kg  dry 

03  -Nov  .201 6 

23-Nov-2C16 

EPAS270C 

Ha 

Benzo  (hi  fliiur;uil[imr 

329 

1.51 

4.92 

ug/kg  dry 

08 -Nov -201 6 

23-Nov-2fl16 

EPA8270C 

Ha 

B«leg  (gJU)  peryJene 

102 

1.51 

4.92 

ug/kg  dry 

08-Nov-20l6 

23-Nov-20l6 

EPAE270C 

Ha 

Bmj'.o  rk)  fluoranthene 

122 

1.51 

4.92 

ug/kg  dry 

0® -Nov -2016 

23-Nov-2016 

EPAE270C 

Ha 

Chrysene 

1S6 

1.51 

4.92 

ug/kg  dry 

0®  -Nov  -2016 

23-Nov-2fll6 

EPAE270C 

Ha 

Itthenz  (aji)  anthracene 

174 

1,51 

4.92 

ug/kg  dry 

0g-Nov-2016 

23-Nov-2C16 

EPA8270C 

Ha 

Fluoranthene 

173 

1,51 

4.92 

ug/kg  dry 

03-Nov-2016 

23-Nov-20l6 

EPAS270C 

Ha 

Fhiorcne 

12.1 

1,51 

4.92 

ug/kg  dry 

03- Nov -201 6 

23-Nev-2C16 

EPA3270C 

Ha 

Indent)  i  1,2 ,3- cd)  pyrene 

117 

1.51 

4.92 

ug/kg  dry 

0®-Nov  -2016 

23-Nov-2)016 

EPAE270C 

Ha 

Naphthalene 

2.91 

1.51 

4.92 

ug/kg  dry 

OE-Nov-2016 

23-Nov-2fl16 

EPA8270C 

Ha.  J 

Phenanthrene 

US 

LSI 

4$2 

ug/kg  dry 

0®  Nov -2016 

23-Nov-2016 

EPAE270C 

Ha 

Pyrene 

2  IS 

1,51 

4.92 

ugkg  dry 

OS-New -201 6 

23-Ncv-2Cl6 

EPAS270C 

Ha 

Surrogate^  2-Fkavvbiphtny! 

11 

45.1% 

40-105 

OS-14^2016 

2Shbv-2016 

BPAS270C 

Ha 

Surrogate-  Terphenyl-dl* 

20 

65,0% 

SO- 125 

0S-14^2016 

2S-24sv-2014 

BFA  32? OC 

Ha 

Wet  Chemistry  Analysis 

TOC  (M*x) 

33S0 

538 

673 

tng/kg 

28-$tp-2C1$ 

28-Sej>-2016 

SW9060A 

TOC  (Mem) 

3510 

538 

673 

mg  dig 

2BScp-2m 

23-Sep-20l6 

SW9060A 

TOC  (Min) 

3370 

538 

673 

mg/kg 

23-&p-2C16 

Z3-Sep-2016 

SW7060A 

77*?  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  nsisi  be  reproduced  in  i is  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  KARA 

Environmental  Science  and  Applied  System  Enrich,  5360' 

Reported: 

San  Di  eg  o  CA.  92152 

Project  Manager  Joel  Guerciro 

25  Jan-201 7 

RARA-Sed intent  Tra|>-081 516 

6091606-01  (Soll'Sedlment) 


Detection 

Reporting 

Analyte 

Result  Limit 

Limit 

Unite 

Prepared 

Analyzed 

Method 

Notes 

TestAm  erica  Pittsburgh 

WALKLEY  BLACK  OtemIc  Carbon.  Total  (TOO _ 

Tfrial  Organic  Carbon  22000  130  500  mg/Kg  diy  3ODec-2016  WALKLEY  H 

BLACK 


77*?  results  in  this  report  apply  to  the  eu triples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rtsrsl  be  reproduced  in  its  entirely. 
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Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

25  Jan-201 7 

Metals  by  EPA  6000/7000  Series  Methods  -  Quality  Control 
ERDC-EL-EP-C 


Blank  <BtflH39-BL!q) 

Ca  Anium  - 1 1 1  [1] 

Copper -63  [  lj 
Lead-206  [1] 

Zldc-66(1] 

LCS  (B611I3P-BS1) 


0.200  mg/kg 

0.200  mg/kg 
0200  nog/Rg 
0.200  mg/kg 


Prepared:  14-Nov-2016  Analyzed:  15 -N<jv-2Q1G 


Prepared:  ld-Nov-20!  6  Analyzed:  15-Nav-2016 


Cadmium -111  (1] 

26.0 

0.250 

0,500 

nig/kg 

2500 

104 

SOP  20 

Copper -63  [  1] 

517 

0.250 

0.500 

mgttg 

5000 

103 

80-120 

Lead-206  (1] 

60  2 

0  250 

0.500 

jngAg 

5000 

120 

80-120 

92  3 

0  250 

0.500 

mgAa 

100.0 

9 23 

80-120 

MB-01.B 

Duplicate  (BSimP-DUPl) 


So«r«;6W1606  01 


Prepared;  14-Nov-2016  Analyzed:  15-Nov-2Q16 


CadmLumJll  [1] 

0.271 

0  0961 

0192 

mg/kg 

0.271 

0.0549 

20 

Cepper-63  [  1] 

31.0 

0.096] 

0192 

mg/ltg 

313 

245 

20 

Lead-206  (1] 

34  5 

0.0961 

0192 

mgTkg 

34.7 

0.406 

20 

Zioc-66(1] 

45  9 

0  0961 

0192 

mg/kg. 

47  3 

3  06 

20 

77*?  results  in  this  report  apply  to  the  samples  analysed  in  accordance  xK  h  the  chain  of 
custody  dacumeii.  This  analytical  report  ttsisi  be  reproduced  in  i is  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch*  5360' 

Reported: 

San  Di  eg  a  CA*  92152 

Project  Manager  Joel  Guerctro 

25  Jan-201 7 

Metals  by  EPA  6000/7000  Series  Methods  -  Quality  Control 
ERDC-E  L-  EP-C 


Detection 

Reporting 

Spike 

Source 

%RJEC 

RPD 

Analyte 

Result  Limit 

Limi  t  Um  ts 

Level 

Result 

%REC 

Limits 

RPD 

Limit 

Netes 

Batch  B611139  -  Drfgjt  Pr«p  Metals 


Matrix  Spike  (B611139-MS1) 

Source?  6091606  01 

Prepared:  14-Nov-2016  Analyzed:  15-Nov-2016 

CaAnium-111  [1] 

24.3 

0  246 

0493 

rogikg 

24  65 

0,271 

993 

SO  120 

Copper -63  [  1] 

73  2 

0  246 

0.493 

mg/kg 

49.30 

31.8 

34  0 

80-120 

Le*d-205  (1) 

91.1 

0.246 

0493 

mg/kg 

49  30 

34.7 

114 

30-120 

Zinc -66(1] 

126 

0  246 

0493 

mg/kg 

9360 

47.3 

SO  3 

80-120 

MB-0LB 

Batch  B6 12050  -  Default  Prep  Metals 


Bhuik  <B6 1 2  OSO-BLKl) 

Prepared  &  Analyzed:  14-Dee-2016 

Aluminum 

34.9 

0.400 

2.00 

mg/kg 

MB  4)1 

Iron 

0.749 

0.400 

2.00 

mg/kg 

J 

LCS  (B612050-BS1) 

Prepared  &  Analyzed:  14-Dee-2016 

Aluminum 

2490 

0.400 

2.00 

mg/kg 

2500  99  5  30-120 

MB-03.B 

Iron 

2750 

0.400 

2.00 

mg/kg 

2500  110  80-120 

Duplicate  (B612050-DUF1) 

Source?  60916064)1 

Ptcpared  &  Analyzed:  ld-Dcc-2016 

Aluminum 

25300 

1  92 

961 

mg/kg 

25400 

0411 

20 

mb-olb 

Iron 

32600 

1  92 

961 

mg/kg 

33000 

1.18 

20 

Matrix  Spike  CB6120J0  MSI) 

Source?  6091606-01 

Prepared  &  Analyzed:  ld-Dcc-2016 

Aluminum 

31400 

1  97 

9.86 

mg/kg 

2465  25400  243  80-120 

mb-o:. 

QM-07.B 

Iron 

36000 

1  97 

986 

mg/kg 

2465  33000  123  80-120 

QM-07 

77*?  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  xsf h  the  chain  of 
custody  dacumeiS.  This  analytical  report  nsrsi  be  reproduced  in  i is  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

25  Jan-201 7 

Organ ocEil or ine  Pesticides  by  EPA  Method  8081 A  Quality  Control 
ERDC-E  L-  EP-C 


Detection 

Reporting 

Spike 

Source 

%RJEC 

RPD 

Analyte 

Result  Limit 

Limi  t  Uni  ts 

Level 

Result 

%P,EC 

Limits 

RPD 

Limit 

Netes 

Batch  B611QS5  -  EFA  3545 


Bfcutk  (B6110SS  BLK1) 

Prepared:  08^Mov-20l£>  Analyzed:  21 -Nov-2016 

4,4r-DDD 

ND 

0,05 

0,17  ugi'kgwet 

CJ 

4.4 '-DDE 

ND 

0  05 

0.17  ugftgwet 

cr 

4,4 '  -DDT 

ND 

0.05 

0.17  ugTkgwd 

u 

AJdnn 

nd 

0  05 

0.17  ugikgwet 

u 

a!pha-BKC 

ND 

0  05 

0.17  ugTkgwet 

cr 

fllpha-Chlccdane 

ND 

0  05 

0.17  ugikgwer 

EJ 

beta-EHC 

nd 

0.05 

0.17  ug/kgwet 

cr 

delra-BHC 

ND 

0.05 

0.17  ugOcgwet 

u 

Did  (kin 

ND 

0.05 

0.17  ugfkgwet 

u 

Endosutfan  £ 

ND 

0.05 

0.1.7  u^Rgwet 

cr 

Endosulfan  E 

ND 

0.05 

0,17  ugfkgwet 

cr 

EndoFulfsB  sulfate 

ND 

0.05 

0.17  ugH^gwet 

o 

Ed  (bin 

ND 

0.05 

0,17  ug%wet 

CJ 

Endnn  aldehyde 

ND 

0  05 

0.17  ug^kgwet 

cr 

Endrin  ketone 

ND 

0  05 

0.17  ugfkgwet 

u 

gamma-BKC  (LifldanC) 

m 

0  05 

0.17  ug%  wet 

u 

gamma-Chl  ordane 

ND 

0  05 

0.17  ug/kgwet 

cr 

Heptachlor 

ND 

005 

0.17  u^kgwet 

CT 

Hcptaetilor  epoxide 

ND 

0.05 

0.17  u^Rgwet 

cr 

MfthexyeWor 

ND 

005 

0.17  u^kgwet 

cr 

Toifaphene 

ND 

2.00 

6.67  ugfkgwet 

u 

Hurra  gate.  2 A,  36  Three hlom-m- rykm 

2.04 

u&kgwt 

2.26 7 

90.0 

40-123 

Surrogate.  Decachhrobiphenyi 

L31 

t tgfkgwet 

L333 

103 

40-130 

LCS  (B6110SS-BSI) 

Prepared:  0£-Nov-201ti  Analyzed:  21 -Nov-2016 

4,4f-DDD 

2.1 

0.05 

0.17  ug/kgwet 

2667 

730 

40-125 

4,4 f -DDE 

2  0 

0  05 

0.17  ugfkgwet 

2667 

76.7 

40-125 

4,4 r -DPT 

17 

0.05 

0.17  u^Rgwet 

2667 

652 

45-125 

Aldrin 

1.6 

0.05 

0.17  ugTkgwet 

2667 

589 

45-125 

alptia-BHC 

1.6 

0.05 

0.17  ugfkewet 

2667 

604 

45  125 

alpha-Cbl^dane 

1.7 

0  05 

0.17  u^Rgwet 

2667 

631 

45-120 

beti-BEC 

1  5 

0,05 

0,17  ug)Rgwet 

2667 

580 

40-100 

defta-EHC 

0.3 

0  05 

0.17  ugikgwet 

2000 

401 

45-130 

Dieldnn 

1.7 

0  05 

0.17  ugfkgwet 

2667 

64  3 

50-125 

Endosutfan  I 

1.7 

0  05 

0.17  ugfkgwet 

2667 

63.5 

30-130 

EndosuLfafl  E 

1.6 

0.05 

0.17  ugRgwet 

2667 

595 

30-140 

Endosulf&n  sulfate 

1  3 

0.05 

0.17  ugikgwet 

2667 

501 

50-145 

Efldnn 

IS 

0  05 

0.17  u^kgwet 

2667 

673 

50-125 

Endnn  aldehyde 

0.08 

0.05 

0.17  u^kgwet 

2667 

282 

30-145 

i 

En  drin  ketone 

IS 

0.05 

0.17  ug%wet 

2667 

66,3 

55-135 

gamin  a -B  HC  (Lin  date) 

1.6 

0.05 

0.17  ug/kgwet 

2667 

612 

45-125 

The  results  m  this  report  apply  to  the  sarrp Its  analyzed  in  accordance  yath  the  chain  of 
custody  doormen.  This  analytical  report  rrsist  be  reproduced  in  its  entirely. 
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R  cp  Oft  f  j : 

25  Jan-201 7 

Orgauocliioi  Jne  Pesticides  by  EPA  Method  8081 A  Quality  Control 

ERDC-E  L-  EP-C 

Detection 

Etpoftinj 

Spike 

Source 

%RJEC 

RPD 

Analyte 

RecuLt 

Limit 

Limi  t  Um  ti 

Level 

Remit 

%REC 

Limits  RPD 

Limit  Notes 

Batch  B611085  -  EFA  3545 

LCS  (B611085  ESI) 

Prepared:  OS-Mov-2016  Analyzed:  21 -Nov-2016 

gamma-Chlardane 

1.6 

0.05 

0.17  ugTkgwet 

2667 

600 

50-125 

Beptachlof 

16 

0  05 

0.17  ugrtegwet 

2.667 

603 

50-125 

Heptactilor  ep«tide 

1.7 

0  05 

0.17  u^kgwet 

2667 

65.0 

50-125 

Metheiiy  chief 

1.7 

0.05 

0.17  u^kgwet 

2667 

622 

55-145 

Haro  gale.  HA,  5,6  Tetrachloro-m-iyI?ne 

LSI 

ugfkgwet 

2,26? 

79,9 

40-125 

Surrogate.  Dacadtiorah l phenyl 

1.26 

tegfkgvet 

1.222 

102 

40-120 

LCS  (B6110S5-BS3) 

Prepared:  0S-Nov-2016  Analyzed:  21 -Nov-2016 

Taiaphcnf 

477 

2.00 

667  ugHcgwet 

53  33 

020 

50-125 

Surrogate.  2,4.  5  6  TetSat bloro-m- %yii ne 

2.02 

Ug/kgrttt 

2.26 7 

99.4 

40-125 

'Surrogate,  Dttachforobtphenyi 

1.41 

ug/kgvel 

1.222 

106 

40-120 

LCS  I*i|f  (B611QS5-BSD3) 

Prepaid:  OS-Nov-201 6  Analyzed  21  -Nov-2016 

Toxaphme 

47.5 

2.00 

6.67  ug/kgwcT 

53.33 

B90 

50-125  8.19 

30 

Surrogate,  2,4, 5,6  T<ttfar,niorO‘tn-tyiiKJt 

2.12 

ttgfhgwt 

2.267 

94.1 

40-125 

Surrogate.  DttoChiOrobl frhe.iyi 

U? 

ug/kgvet 

1,222 

11 $ 

40-120 

Matrix  Spike  (B611QS5-MSI) 

Source:  «9 1606-01 

Prepared;  OS-Nov-2016  Analyzed:  21 -Nov-2016 

4.4 '-DDD 

3  6 

0  10 

0.32  ug/kg  dry 

5131 

0.3 

62.7 

40-125 

4.4 '-DDE 

47 

0. 10 

0.32  ug/kg  dry 

5131 

1,6 

594 

40-125 

4.4' -DDT 

50 

0  10 

0.32  ug/kgdry 

5131 

0.5 

S7.0 

45-125 

Aldrin 

2  5 

0  10 

0.32  ug(kgdfy 

5131 

ND 

494 

45-110 

alptia-BHC 

2  5 

0  10 

0.32  ug/kgdiy 

5131 

HD 

406 

45-125 

alpha Oilcr-dane 

2  6 

0. 10 

0.32  ug/kg  dry 

5  131 

HD 

50.3 

45-120 

beta-BHC 

2  5 

0. 10 

0.32  ug/kgdry 

5131 

HD 

492 

40-100 

ddta-BHC 

1.1 

0.10 

0.32  ug/kgdiy 

3048 

HD 

294 

45-125 

Did  tiin 

3  5 

0. 10 

0.32  ugi'kg  dry 

5131 

HD 

678 

50-125 

En  dosnlfari  I 

2.6 

0.10 

0,32  ugikg  dry 

5,131 

HD 

504 

30-135 

Endosulfan  II 

2  5 

0.10 

0.32  ug/kg  dry 

5131 

HD 

43  1 

30-140 

Ed  do  sultan  sulfate 

27 

0. 10 

0.32  ug/kg  dry 

5131 

HD 

53.5 

30-135 

Endrin 

2.7 

0.10 

0.32  ug/kg  dry 

5131 

HD 

529 

50-125 

Endnn  aldehyde 

0.3 

0  10 

0.32  ug/kg  dry 

5131 

HD 

16.5 

30-145 

EnAin  ketone 

2  3 

0. 10 

0.32  ug/kg  dry 

5131 

HD 

55.5 

35-135 

gemtn  a-B  KC  (Lindane) 

2  5 

0  10 

0..  32  ug/kg  dry 

5131 

HD 

40  3 

45-125 

gam  m  a-Chl  Ordane 

2.3 

0. 10 

0.32  ug/kgdry 

5131 

HD 

555 

50-125 

Heptaehlor 

2.3 

0,10 

0.32  ug/kg  dry 

5131 

HD 

550 

50-125 

Heptachlw  epoaide 

3  5 

0  10 

0.32  ug/kg  dry 

5131 

HD 

60.3 

40-125 

Mrthejiy  chief 

3.1 

0.10 

0.32  ug/kg  dfy 

5.131 

HD 

605 

55-145 

Surrogate.  2A,56  Tkrac  bloro-  «-  vykne 

2.  SO 

ugfhgdiy 

4.261 

64.2 

40-125 

Surrogate:  Decochlorobiphenyl 

2.40 

ugfkgdry 

2.562 

92.4 

40-120 

77*?  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rrnsi  be  reproduced  in  its  entirely. 
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25  Jan-201 7 

Organ ocEil or ine  Pesticides  by  EPA  Method  8081 A  Quality  Control 
ERDC-E  L-  EP-C 


Detection 

Reporting 

Spike 

Source 

%RJEC 

RPD 

Analyte 

Result 

Limit 

Limi  t  Uni  ts 

Level 

Result 

%P,EC 

Limits 

RPD 

Limit 

Netes 

Batch  B611085  -  EPA  3545 

Matrix  SpLkeDi^  (B6J10SS  MSD1) 

Source:  6091606  01 

Prepared:  OS-Wov-2016  Analyzed:  21 -Nov-2016 

4,4f-DDD 

3,7 

0.10 

0,32  ug/kg  dry 

5131 

0.3 

655 

40-125 

4  06 

30 

4.4 '  -DDE 

4.5 

0  10 

0. 32  ug/kg  dry 

5131 

16 

555 

40-125 

4  36 

30 

4,4 '-DDT 

43 

0.10 

0.32  ug/kg  dry 

5.131 

0.5 

04  5 

45-125 

2  62 

30 

AJdnn 

26 

0.10 

0.32  ug/kg  dry 

5131 

ND 

505 

45-110 

2.31 

30 

alpha-BHC 

2  6 

0  10 

0.32  ug/kg  dry 

5131 

HD 

509 

45-125 

476 

30 

alpha-Oil  Cf  dame 

26 

0  10 

0.32  ug/kg  dry 

5131 

HD 

51.4 

45-120 

2  25 

30 

Oeta-BHC 

2.7 

0. 10 

0.32  ug/kg  diy 

5131 

HD 

51.7 

40-100 

5.0O 

30 

delfc-BHC 

14 

0.10 

0.32  ug/kg  dry 

3S48 

HD 

360 

45-125 

20.2 

30 

Dieldrin 

3  3 

0.10 

0.32  ug/kg  dry 

5131 

HD 

651 

50-125 

3  95 

30 

Endosulfan  1 

26 

0  10 

0.32  ug/kg  dry 

5.131 

HD 

51.5 

30-135 

2  16 

30 

End&suEfan  Q 

2.6 

0.10 

0.32  ug/kg  dry 

5.131 

HD 

51 1 

30-140 

6.05 

30 

EndojalfsB  sulfate 

34 

o.io 

0.32  ug/kg  dry 

5131 

HD 

656 

50-135 

20  3 

30 

Ed  (bin 

2,3 

0.10 

0,32  ug/kg  dry 

5.131 

HD 

555 

50-125 

487 

30 

In  drill  aldehyde 

1  5 

0.10 

0.32  Ug/kg  dry 

5131 

HD 

29.6 

30-145 

57 .1 

30 

Endrin  ketone 

3  2 

0. 10 

0. 32  ug/kg  dry 

5  131 

HD 

61.5 

55-135 

10  3 

30 

gamma-BKC  (LifldanC) 

2  6 

0.10 

0.32  Ug/kg  dry 

5131 

HD 

503 

45-125 

4,12 

30 

gamm  a-Chl  or-dane 

23 

0. 10 

0. 32  ug/kg  dry 

5131 

HD 

54  9 

50-125 

1  16 

30 

Heptachlor 

2  6 

0  10 

0.32  ug/kg  dry 

5131 

HD 

507 

50-125 

G.21 

30 

H«p  tie  hi  «•  epoxide 

27 

0  10 

0.32  Ug/kg  dry 

5131 

HD 

53.0 

40-125 

25  2 

30 

Mtlhexyddor 

2  9 

0. 10 

0.32  ug/kg  dry 

5  131 

HD 

565 

55-145 

6.87 

30 

Surrogate  i  2,4,  i  6  HuracMom- m- yykne 

2,  $9 

ug/kg  dry 

4.561 

66.5 

40-125 

SurrogiUe:  Deeaehlorvbiptonyi 

2.55 

ugfkgdry 

2,565 

99.5 

40-150 

77*?  results  m  this  report  apply  to  the  samples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rrnsl  be  reproduced  in  its  entirely. 
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Polynuclear  Aromatic  Compounds  by  GC/MS  with  Selected  Ion  Monitoring  Quality  Control 

ERDC-E  L-  EP-C 


Analyte 

Detection  Reporting 

Result  Limit  Limit  Units 

Spike  Source 

Level  Result  %REC 

%RJEC 

Limits  RPD 

RPD 

Limit 

Notes 

Batch  B611085  -  EPA  3545 

Rlank  (B6U0SS  BLK1) 

Prepared:  OS^Nov-201 6  Analyzed:  23-Nov-2016 

]  -MetbylnapbtMene 

nd 

c.soc 

2.60  ug)Vgwet 

cj 

2-MKthylnaphtbalene 

ND 

0.300 

2.60  ugrtegwet 

cj 

Acenaphthene 

ND 

0  800 

2  60  vgfkgwet 

CJ 

Accn  aphtbjH  ene 

nd 

0.300 

2.60  ugfkgwet 

u 

Anthracene 

ND 

0.300 

2.60  uglkgwet 

cj 

Bento  (a)  anthracene 

ND 

0  300 

2.60  u^kgwet 

CT 

Bmzo  (a)  pyrene 

ND 

0.300 

2.60  ugfkgwet 

CJ 

Bento  (b)  fluoranthene 

ND 

0  800 

260  ugrtegwet 

cj 

Benzo  (gjij)  perylene 

ND 

0.800 

2.60  ugflegwet 

CJ 

Benzo  (k)  fluoranthene 

ND 

0.800 

2.60  ugflugwet 

CT 

Chrysene 

ND 

0,800 

2,60  ugOcgwet 

CT 

DlbettX  (aji)  anthracene 

ND 

0.300 

2.60  ugTkgwrt 

CJ 

Fluoranthene 

ND 

0.800 

2.60  ugdegwet 

CT 

Root  ene 

ND 

0.300 

2.60  ug%wrt 

CT 

Iftdeno  (\£,3-cd)  pyrene 

ND 

0.300 

2.60  ijg,;’kg  '.v  ct 

CJ 

Naphtb  aJ  ene 

ND 

0.300 

2.60  uj/kgwet 

CJ 

Fhenanlhrfn  e 

ND 

0.300 

2.60  ug/kgwet 

CJ 

Pyrene 

ND 

0.300 

2.60  u^kgwet 

CJ 

Surrogate:  2-Fiuombiphenyl 

a 

uglhg  »tft 

13.33  90.6 

40-m 

Surrogate-  lerphenyl-dl4 

n 

ug/hgyret 

16.00  69 J 

30-m 

LCS  (B6110S5-BS1) 

Prepared:  08-Nov-201 6  Analyzed:  23-Nov-20l6 

1  -Methylnaphtliaicne 

43.3 

0.300 

2.60  ug/kgwet 

30.00  61.0 

40-105 

2 -Mcthylnapbthalene 

48.6 

0  300 

2.60  ug^kgwet 

30.00  60.7 

40-105 

Acenaphthene 

56. 1 

0  300 

2.60  ugfkgwet 

30.00  70.2 

45-110 

Acenaphthylene 

53  8 

0.300 

2.60  ugfkgwet 

3000  672 

45-110 

Anthracene 

57.1 

0.300 

2.60  ugfkgwet 

30.00  71.3 

50-115 

Bento  (a)  anthracene 

65.4 

0.300 

2.60  ugflugwet 

3000  31.7 

50-125 

Benzo  (a)  pyrene 

62.8 

0.800 

2.60  ugTkgwet 

3000  786 

50-130 

Benzo  (b)  fluoranthene 

73  0 

0.800 

2  60  ug%wet 

30  00  9U 

45-130 

Benzo  (g hj)  perylene 

68.3 

0.800 

2.60  ugrttgwet 

80  00  353 

40-125 

Bento  00  fluoranthene 

64.6 

0  800 

260  ugCkgwet 

8000  SOS 

45-130 

Chrysene 

684 

0.300 

2.60  ugfcgwet 

3000  355 

50-125 

Dibent  Ca,fi)  anthracene 

70.4 

0.300 

2.60  ugfkgwet 

30.00  330 

40-125 

Ruorantbcne 

52.1 

0300 

2.60  ugfkgwet 

30.00  651 

50-120 

Ru-crene 

61  3 

0.300 

2.60  ugflugwet 

8000  766 

50-110 

Indeno  (L23-cd)  pytene 

71,7 

0  800 

260  ug^kgwet 

8000  896 

40-125 

Naphthalene 

50.6 

0300 

2.60  ugfkgwei 

3000  63.3 

40-105 

Fhetianthrene 

57.4 

0300 

2.60  ugflegwet 

80  00  71.7 

50-130 

Fyrfltf 

61  5 

0800 

2.60  ugikgwet 

8000  769 

45-125 

77*?  results  in  this  report  apply  to  the  samples  attained  in  accordance  xsf h  the  chain  of 
custody  document.  This  analytical  report  rrarsi  be  reproduced  in  i Is  entirely. 
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RepuuleJr 

25  Jan-201 7 

H 

Polynuclear  Aromatic  Compounds  by  GC/MS  with  Selected  Ion  Monitoring 

Quality  Control 

ERDC-E  L-  EP-C 

Detection 

Reporting 

Spike 

Source 

RPD 

“1 

Analyte 

Result 

Limit 

Limi  t  Urn  ts 

Level 

Result 

%REC 

Limits 

RED 

Limit 

Notes  j 

Batch  B611085  -  EPA  3545 

LCS  (B611085  ESI) 

Prepared:  OS^Mov-2016  Analyzed:  23-Nov-2016 

Hero  gate.  2 -Flvoro  biphenyl 

10 

ug/kg  vet 

1133 

77rJ 

40-105 

Surrogate.  Terphenyl-dl4 

12 

ug/hg  vet 

16M 

72.6 

20-125 

Matrix  Spike  (B6110S5-MS1) 

Source  6091606-01 

Prepared:  OS^Nov-2016  Analyzed:  23-Nov-2016 

1  -MethylnaphlhAlene 

63  1 

1  54 

5.00  ug/kg  dry 

153  9 

ND 

41.0 

40-105 

2-Merhylnapbtiialene 

634 

1  54 

5.00  ug/kg  dry 

1519 

ND 

41.2 

40-105 

Accnaphtbeist 

£5.2 

1  54 

5.00  ug/kg  dry 

153  9 

3.70 

529 

45-110 

Acenaphthylene 

72,6 

1  54 

5  00  ugfkg  dry 

153  9 

ND 

47,2 

45-110 

Anthracene 

90.6 

1.54 

5.00  ug/kg  dry 

153.9 

27.9 

407 

50-115 

QM-47 

Benz*  (a)  anthracene 

179 

1  54 

5,00  ug/kg  dry 

153.9 

101 

51  1 

50-125 

Bento  fa)  pyrene 

253 

1  54 

5.00  ug/kg  dry 

153  9 

161 

59.E 

50-130 

Bento  (b)  fluoranthene 

438 

1  54 

5.00  ug/kg  dry 

153  9 

329 

709 

45-130 

Bento  (gju)  percent 

130 

1  54 

5.00  ug/kg  dry 

153  9 

102 

50.2 

40-125 

Bento  (k)  fluoranthene 

246 

1  54 

5.00  ug/kg  dry 

153  9 

122 

S0.9 

45-130 

Chrysene 

299 

1  54 

5.00  ug/kg  dry 

153.9 

m 

734 

50-125 

Diketu  (aji)  anthracene 

110 

1  54 

5  00  ug/kg  dry 

1539 

174 

600 

40-125 

Fluoranthene 

339 

1  54 

5.00  ug/kg  dry 

153  9 

173 

108 

50-120 

Fluorene 

123 

1  54 

5.00  ug/kg  dry 

153,9 

12.1 

721 

50-110 

Indeno  (1,2.3-cd)  pyrene 

220 

1  54 

5.00  ug/kg  dry 

153  9 

117 

669 

40-125 

Naphth  aJ  ene 

59,3 

1  54 

5.00  ug/kg  dry 

153.9 

2.91 

369 

40-105 

QH-07 

Fhenanthrtne 

146 

t  54 

5.00  ug/kg  dry 

153  9 

34.3 

724 

50-130 

Pyrene 

323 

1  54 

5.00  ug/kg  dry 

153  9 

21 E 

67.9 

45-125 

Surrogate.  2-Fivprvblpheayl 

12 

ug/kg  dry 

2165 

48-3 

*o-m 

Surrogate?  T!?.rphe.>tyl-dl4 

19 

ug/kg  dry 

30.79 

62-2 

30-125 

Matrix  Spike  Prqr  (B6110SS  MSD1) 

Source:  6091606  01 

Prepared:  OS-Nov-2016  Analyzed;  23-Nov-2016 

]  -Methylnaphithalene 

75.4 

1  54 

5  00  ug/kg  dry 

153  9 

ND 

49  0 

40-105 

178 

30 

2-klethylnaphthaJerie 

770 

1  54 

5.00  ug/kg  dry 

153  9 

ND 

500 

40-105 

19  4 

30 

Acenaphthene 

90.3 

1.54 

5.00  ug/kg  dry 

153  9 

370 

56.6 

45-110 

6.41 

30 

Acenaphthylene 

76  2 

1  54 

5.00  ug/kg  dry 

153  9 

ND 

495 

45-110 

4  83 

30 

Anthracene 

101 

1  54 

5.00  ug/kg  dry 

153  9 

27.9 

47.7 

50-115 

112 

30 

QM-07 

Bento  (a)  anthracene 

201 

1  54 

5.00  ug/kg  dry 

153.9 

101 

65.2 

50-125 

11.5 

30 

Bento  (sO  pyrene 

263 

1  54 

5.00  ug/kg  dry 

1519 

161 

65. £ 

50-130 

3  60 

30 

Bento  (b)  fluoranthene 

464 

1  54 

5.00  ug/kg  dry 

153.9 

329 

880 

45-130 

5.84 

30 

Bento  (gjtj)  peyltne 

132 

1  54 

5.00  ug/kg  dry 

153  9 

102 

51.5 

40-125 

1  13 

30 

Bento  (k)  fluoranthene 

259 

1  54 

500  ug/kg  dry 

153.9 

122 

392 

45-130 

5  10 

30 

Ouyteoe 

313 

1  54 

500  ug/kg  dry 

153.9 

186 

830 

50-125 

4  84 

30 

Dibenc  (a.h)  anthracene 

109 

1  54 

5.00  ug/kg  dry 

153  9 

174 

598 

40-125 

0323 

30 

Fluoranthene 

393 

1  54 

5.00  ug/kg  dry 

153  9 

173 

142 

50-120 

14  5 

30 

Q 

Fluorene 

115 

1  54 

5.00  ug/kg  dry 

153  9 

12  1 

67.1 

50-110 

645 

30 

Indeno  (lr2.3-ed)  pyrene 

219 

1  54 

5.00  ug/kg  dry 

153  9 

117 

619 

40-125 

0  706 

30 

The  results  in  this  report  apply  to  the  sa tuples  analyzed  in  accordance  -with  the  chain  of 
custcdy  document.  This  analytical  report  nsisi  be  reproduced  in  its  entirely. 
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Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  eg  a  CA,  92152 

Project  Manager  Joel  Guercrro 

25  Jan-201 7 

Polynuclear  Aromatic  Compounds  by  GC/MS  with  Selected  Ion  Monitoring  Quality  Control 

ERDC-E  L-  EP-C 


Detection 

Reporting 

Spike 

Sow  nee 

%RJEC 

RPD 

Analyte 

Result 

Limit 

Limi  t  Urn  ts 

Level 

Result 

%REC 

Limits 

RPD 

Limit 

Netes 

Batch  B611085  -  EPA  3545 

Matrix  SpLkeDiqr  (B6110SS  MSD1) 

Source?  6091606  01 

Prepared:  OS^Mov-2016  Analyzed:  23-Nov-2016 

Naphthalene 

68  0 

1  54 

5.00  «g7]^g  <iiy 

153  9 

291 

42.3 

40-105 

129 

30 

Phenwthrent 

150 

1  54 

5.00  ug/kg  dry 

153.9 

34.3 

750 

50-130 

2  69 

30 

Pyrene 

414 

1  54 

5.00  ugfl<s  dry 

1539 

21 8 

127 

45-125 

24.0 

30 

Q 

Surrogate-  2' Fluor® bipkt nyl 

14 

ugfkg  dry 

25.65 

54.0 

40-105 

Surrogate:  Hrpf*tyl-dl4 

22 

ug/kgdty 

3<m 

71.5 

20-125 

77*?  results  m  this  report  apply  to  the  samples  analyzed  in  accordance  xsf h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rrnsi  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch*  5360' 

Reported: 

San  Di  eg  a  CA*  92152 

Project  Manager  Joel  Guerciro 

25  Jan-201 7 

Wet  Chemi  stry  An  a  ly  sis  Qti  a  llty  Control 


Air  Water  and  Soil  Laboratories,  Iiic* 


Detection 

Reporting 

Spike 

Source 

%RJEC 

RPD 

Andylt 

Result  Limit 

Limi  t  Uni  ts 

Level 

Result 

%P,EC 

Limits 

RPD 

Limit 

Netes 

Batch  BZI0754  -  ^0  Prep 


Blank  (BZI0754-  JT J,K1 ) 

Pr  epared  &  Analyzed:  2&Scp-2016 

TOC  (Max) 

m 

77  5 

100 

rogikg 

- 

TOG  (Meai) 

ND 

77  5 

100 

mg/kg 

- 

TOC  (Mm) 

ND 

77.5 

100 

mg/kg 

- 

LCS  (BZI0754-BS1) 

Prepared  Jr  Analyzed:  2$-Sep-20l6 

TOO  (Max) 

832 

653 

100 

mg/kg 

816 

102  80-120 

TOC  (Mean) 

832 

65.3 

100 

mgfltg 

816 

102  80-120 

TOC  (Mm) 

832 

65  3 

100 

mg/kg 

816 

102  80-120 

LCS  Dnp  (BZI07SI  BSI>1) 

Prepared  &  Analyzed;  2S-Sep  2016 

TOC  (M®) 

995 

791 

100 

mgdig 

933 

101  80-120 

179 

20 

TOC  (Meat) 

995 

79.1 

100 

mg/kg 

933 

101  80-120 

179 

20 

TOC  (Min) 

995 

791 

100 

mg/kg 

98S 

10)  80-120 

179 

20 

Matrix  Spike  (EZH)754-MSI) 

Source:  1630611-01 

Prepared  &  Analyzed:  28-Sep-20l6 

TOC  (Man) 

49)0 

549 

$86 

mg/kg 

6860 

3580 

194  80-120 

M2 

TOC  (Mean) 

4900 

549 

586 

mg/kg 

6860 

3510 

20  3  80-120 

M2 

TOC  (Mm) 

4890 

549 

586 

mg/kg 

6860 

3370 

22  1  80-120 

M2 

Matrix  Spike  Diqt  (BZI075^M3DI) 

Sources  1610611  01 

Prepared  &  Analyzed:  2&-S  ep-201 6 

TOC  (M®) 

5270 

56® 

710 

mg/kg 

7100 

3580 

23  7  80-120 

7.04 

20 

M2 

TOC  (Meai) 

5250 

56® 

710 

mg/kg 

7100 

3510 

24  5  80-120 

6  89 

20 

M2 

TOC  (Min) 

5230 

56S 

710 

mg/kg 

7100 

3370 

26  2  80-120 

674 

20 

M2 

77*?  results  m  this  report  apply  to  the  samples  analyzed  in  accordance  xK  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rrnsl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  eg  a  CA,  92152 

Project  Manager  Joel  Guercrro 

25  Jan-201 7 

WALKLEY  BLACK  Oi^anlc  Carbon,  Total  (TOQ  Quality  Contrnl 
TeslAinerica  Pittsburgh 


Analyte 

Remit 

Detection 

Limit 

Reposing 

Limit 

Units 

Spike  Source  %RJEC 

Level  Result  %REC  limits 

RPD 

RPL> 

Limit 

Notes 

Batch  19870(8  - 

LCS  (1 80-1937 0S1) 

Prepared:  Analyzed:  30-Dec-2016 

Total  Organic  Carbon 

490000 

67 

250 

mgiKg 

471000  104  80J20 

MB  (IS#  1987082) 

Prepared:  Analyzed:  30'Dec-2016 

Total  Organic  Oajbon 

m 

$7 

250 

mg/Kg 

- 

77*?  results  m  this  report  apply  to  the  samples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rrnsl  be  reproduced  in  its  entirely. 
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SECOND  RARA  DEPLOYMENT 
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130  Research  Lane,  Ste  2 
Guelph  ON  N1G5G3 
(5I9|  @22-2265 


Certificate  of  Analysis 

Concentrations  of  Freely-Dissolved  Analytes 

Measured  via  SP3™  Passive  Samplers 


Customer:  5 SC  Pacific  SiREM  Reference:  WSN-4801 

Project:  RARA  Round  1  Final  Report  Issued:  December  16,  2016 

Customer  Project:  HE1551  Phase  04  Site  Sampling  Date:  May  24  to  June  21 , 2016 


Introduction 

This  report  supercedes  the  report  dated  December  13,  2016.  This  report  presents  the 
results  for  7  SP3™  passive  samples  associated  with  sampler  deployment  at  6  locations 
for  the  Remedy  and  Recontamination  Assessment  Array  (RARA)  project  in  San  Diego 
Bay,  San  Diego,  Californa.  The  samplers  were  deployed  on  May  24,  2016  and 
retrieved  on  June  21,  2016  to  measure  freely-dissolved  concentrations  (Cfr^)  of 
organochlorine  pesticides  (OCR),  polychlorinated  biphenyls  (RGBs),  and  polycyclic 
aromatic  hydrocarbons  (PAHs)  in  sediments.  The  data  analysts  steps  are  provided  in 
Attachment  A  and  the  Engineer  Research  and  Development  Center  (ERDC) 
Environmental  Laboratory  report  is  provided  in  Attachment  B. 

Sample  Summary 


Client  Sample  ID 

Sampler 

Deployment 

Date 

Sampler 
Collection  Date 

Analysis 

RARA-SFME  1-062116 

May  24,  2016 

June  21, 2016 

PCB,  PAH,  OCP 

RARA-SPME  2-062116 

May  24,2016 

June  21, 2016 

PCB,  PAH,  OCP 

RARA-SPME  3-062116 

May  24,  2016 

June  21, 2016 

PCB,  PAH,  OCP 

RARA-SPME  4-0621 1 6 

May  24,  2016 

June  21, 2016 

PCB,  PAH,  OCP 

RARA-SPME  5-062116 

May  24,  2016 

June  21, 2016 

PCB,  PAH,  OCP 

RARA-SPME  6-0621 16 

May  24,  2016 

June  21, 2016 

PCB,  PAH,  OCP 

RARA  SPMETB-062116 

Not  Deployed 

June  21, 2016 

PCB,  PAH,  OCP 

sifemlab.com 
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Sampler  Design,  Deployment,  and  Chemical  Analysis 

The  SP3™  custom  sampler  design  for  this  project  consisted  of  a  4  *  10  centimeter  (cm) 
sheet  of  17  micrometer  (urn)  thick  low  density  polyethylene  (PE)  housed  in  a  stainless 
steel  mesh  envelope  attached  to  a  galvanized  steel  support  plate.  The  PE  was  spiked 
with  the  Performance  Reference  Compounds  (PRCs)  consisting  of  rare  PCBs 
congeners  assumed  to:  1)  not  be  present  in  the  media  in  which  the  samplers  were 
deployed,  or  2)  present  at  concentrations  so  low  as  to  be  inconsequential,  not  affect 
calculations  involving  PRCs,  and  insignificant  compared  to  the  concentration  of  other 
freely-dissolved  PCBs  in  the  media  sampled  The  PRCs  used  for  this  project  were: 
PCB- 14,  PCB-36,  PCB-78,  PCB-104,  PCB-121,  PCB-142,  PCB-155,  PCB-192,  and 
PCB-2G4L 

Six  samplers  (labeled  on  chain  of  custody  as  RARA-SPME  1-0621 16  to  RARA-SPME 
6-062116)  were  deployed  in  the  surfieial  sediment  by  SSC  Pacific  on  May  24,  2016  and 
retrieved  on  June  21,  2016.  The  Sample  IDs  were  incorrectly  labeled  as  "SPME”  in  the 
field  which  seems  to  indicate  solid  phase  microextraction  was  used  however  the 
samplers  were  polyethylene  The  deployment  time  for  each  sampler  was  28  days,  within 
the  minimum  recommended  period.  The  samplers  were  placed  in  an  opaque  resealable 
bag,  then  placed  in  a  resealable  plastic  bag,  and  packaged  in  a  cooler  with  ice  or  ice 
packs  for  overnight  shipment  to  ERDC  Environmental  Laboratory  by  the  field  personnel. 
One  trip  blank  (sample  ID  RARA-SPME  TB-0621 16)  was  not  deployed  in  sediment,  but 
remained  in  original  packaging  under  cold  storage  (approximately  4  degrees  Celsius 
[°C]),  The  trip  blank  was  removed  from  the  packaging  by  field  personnel,  exposed  to 
ambient  field  conditions  for  approximately  5  minutes,  and  packaged  for  shipment  in  the 
same  manner  as  the  deployed  samplers. 

Processing  of  the  samplers  by  ERDC  Environmental  Laboratory  included  removal  the 
PE  from  the  stainless  steel  mesh  envelope,  wiping  any  visible  sediment  from  the  PE 
using  a  moist  tissue,  and  determination  of  the  concentrations  in  PE  of  PCB  congeners 
by  EPA  method  8082A,  PAHs  by  EPA  method  8270C,  and  pesticides  by  EPA  method 
8081  A.  The  analytical  report  provided  by  ERDC  Environmental  Laboratory  is  attached 
to  this  report  (Attachment  B), 

Results 

Oree  values  are  reported  in  Tabte  1.  As  noted  in  the  ERDC  Environmental  Laboratory 
report  (Attachment  B),  the  samples  arrived  to  the  laboratory  at  lO.S^C,  above  the 
recommended  temperature  of  4°C,  It  is  also  noted  the  OCP  and  PAH  analyses  were 
reran. 

It  should  be  noted  that  the  concentrations  of  several  PRCs  (PCB-14,  PCB-104,  and 
PCB-121 )  in  the  samplers  exposed  to  field  sediments  appeared  to  be  elevated  relative 


1  PCB  shorthand  nomenclature  used  in  this  report  follows  the  Chemical  Abstract  Serv  ice  (CAS)  nomenclature  used 
by  DSEPA  (2003):  United  States  Environmental  Protection  Agency  (USEPA).  2003.  Table  of  PCB  Species  by 
Congener  Number. 
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to  the  trip  blank.  These  results  are  unexpected  based  on  experience  with  these  PRCs, 
as  analyzed  in  samplers  by  multiple  laboratories  in  multiple  sites,  including  San  Diego 
Bay. 

PRC  data  associated  with  sample  6  was  extremely  unusual  and  indicated  sampling 
conditions  were  insufficient  to  reach  levels  of  steady  state  normally  observed  in  the  SP3 
samplers.  The  PRC  data  with  this  sampler  was  not  considered  reliable;  therefore,  the 
average  ke  values  (where  calculated)  from  samples  1  to  5  has  been  applied  to  sample  6 
to  correct  concentrations  for  non-equilibrium  conditions.  This  assumes  that  the 
conditions  for  samplers  1  through  5  apply  to  sample  6. 

It  should  also  be  noted  the  sample  IDs  in  the  PCB  congener  results  from  ERDC 
(  6062402  Navy  SPAWAR  RARA  FINAL  Congeners.xlsx')  are  not  identical  to  the  chain 
of  custody  or  PAH  and  OCR  results  from  ERDC  (‘6062402  Navy  SPAWAR  RARA 
FINALxls’).  ERDC  has  not  yet  confirmed  the  assumptions  on  the  sample  IDs  in  the 
table  below  are  correct;  therefore,  this  report  may  be  revised  if  the  assumptions  in  the 
table  below  are  not  correct. 


Assumptions  on  Sample  IDs  from  PCB  Congener  Results 


Sample  ID  in  the  PCB 
Congener  Results 

Sample  ID  in  the 
PAH/Pesticide  Results 

SPME1  062116 

RARA-SPME  1  -062116 

SPME2  062116 

RARA-SPM  E  2-062116 

SPME  3  062116 

RARA-SPM  E  3-0621 16 

SPME  4  062116 

RARA-SPME  4-0621 16 

SPME  5  0621 16 

RARA-SPME  5-0621 16 

SPME  6  062116 

RARA-SPME  6-0621 16 

SPME  7  062116 

RARA-SPME  TB-0S21 16 
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TABLE  1 
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Table  1.  Concentrador  of  Freely-Dissolved  {Cfree}  Analyte 


Cllenl  ID 

RARA-SPME1  -06211* 

RARA-SPME  2-0&2116 

Analyte 

Analyte 

Group 

PRC 

Result 

Qualifier 

MDL 

Result 

Qualifier 

W1DL 

ipgM 

iPflfL) 

ipgfu 

i-MethyfrtapitmaEefte 

3AH 

U 

65000 

U 

1 40000 

2-M  ethyfnaphrthalene 

=AH 

U 

61000 

U 

130000 

Acenapftthene 

=AH 

U 

34000 

U 

71000 

Acenaphthylene 

=AH 

U 

42000 

U 

87000 

Anthracene 

3AH 

U 

10000 

U 

20000 

Benzo(ajanthrae#n* 

=AH 

1400 

J 

730 

1600 

J 

960 

Benwfalpyrene 

=AH 

010 

J 

240 

970 

270 

Benzof  bjfluo  rant  he  ne 

PAH 

12<H> 

240 

2200 

270 

Benzo(Otii)peryiene 

=AH 

U 

35 

U 

20 

Berkzo(k]flijoran(hene 

=AH 

1100 

240 

1800 

270 

Chrysene 

=AH 

1700 

J 

730 

2100 

J 

980 

□ibens(a  ,h  )anthracene 

=AH 

u 

200 

U 

220 

Fluoranthene 

=AH 

16000 

2700 

30000 

4400 

Flwotene 

3AH 

u 

19000 

U 

37000 

1  ndenof  1 , 2,3-cd  )py  rene 

=>AH 

u 

140 

U 

140 

Naphthalene 

PAH 

u 

140000 

U 

320000 

Phenanttirene 

3AH 

u 

19000 

U 

20000 

Pyrene 

=AH 

26000 

2700 

31000 

4400 

PCB-1 

=CB 

u 

1300 

U 

2500 

PC  0-3 

-CB 

u 

220 

U 

360 

PC&4 

=CB 

u 

490 

U 

390 

PC  B-5 

=CB 

u 

210 

U 

340 

PC  0-6 

=CB 

u 

210 

U 

340 

PCB^ 

=CB 

u 

210 

U 

340 

PC  St'S 

-CB 

u 

210 

U 

340 

PCB-9 

=CB 

u 

210 

U 

340 

PCB-lD 

=CB 

u 

490 

U 

300 

PC  B-12 

=CB 

u 

37 

U 

130 

PC  0-1 3 

^CB 

u 

87 

U 

130 

PCB-14 

=CB 

PRC 

PCB-1 5 

=CB 

u 

87 

U 

130 

PC  B- 16 

^CB 

u 

110 

u 

160 

PC  0-1 7 

=ce 

u 

110 

u 

160 

PCB-1S 

=CB 

u 

110 

u 

160 

PC  B-19 

=06 

u 

190 

u 

310 

PC  0-20 

=CB 

u 

61 

u 

67 

PCB-22 

=CB 

u 

61 

u 

37 

PCB-24 

=CB 

u 

110 

u 

160 

PC  0-25 

=CB 

u 

61 

u 

37 

PCB-26 

^CB 

u 

61 

u 

87 

PCB-27 

=CB 

u 

110 

u 

160 

PC0-2S 

=CB 

u 

61 

u 

87 

PCS- 29 

=CB 

u 

61 

u 

87 
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Table  1.  Concentrador  of  Freely-Drasolve'd  {Cfree}  Analyte 


Cllenl  ID 

RARA-SPME  1  -062 11 J 

RARA-S PM E  2-062116 

Analyte 

Analyte 

Group 

PRC 

Result 

CuallMer 

MDL 

Result 

Qualifier 

MDL 

IPS'L) 

(P^U 

(mm 

(pan-) 

FCB-31 

*CB 

U 

61 

U 

37 

PCB-32 

=CB 

U 

110 

U 

160 

PCB-33 

*CB 

u 

01 

U 

37 

PC6-34 

=CB 

u 

61 

U 

37 

PCB-3S 

=CB 

u 

35 

U 

46 

PC  0-36 

=CB 

PRC 

PC  0-37 

=CB 

u 

35 

U 

46 

PCS- 40 

=CB 

u 

32 

U 

42 

PC  0-41 

=CB 

u 

32 

U 

42 

PC  0-42 

=CB 

u 

32 

U 

42 

PC  0-44 

=CB 

u 

32 

U 

42 

PC8-45 

^CB 

u 

50 

U 

69 

PC  0-46 

=CB 

u 

50 

U 

69 

PC  0-47 

=CB 

u 

32 

U 

42 

PCB-48 

*CB 

u 

32 

U 

42 

PC  0-49 

=CB 

9© 

J 

32 

U 

42 

pce-si 

u 

50 

U 

69 

PCB-52 

=CB 

ICO 

32 

330 

42 

PC  0-53 

=CB 

u 

50 

U 

69 

PC  0-54 

"CB 

u 

51 

U 

70 

PC&56 

=CB 

u 

22 

U 

26 

PC  0-59 

=CB 

u 

32 

U 

42 

PC  0-60 

=CB 

u 

22 

U 

26 

PCB-03 

=CB 

u 

22 

U 

26 

PC  0-64 

-CB 

u 

32 

U 

42 

PC  0-66 

=CB 

44 

J 

22 

140 

26 

PCB-67 

=CB 

u 

22 

U 

26 

PC  0-69 

=CB 

u 

32 

u 

42 

PC  8-70 

=CB 

u 

22 

u 

26 

PCB-71 

=CB 

u 

32 

u 

42 

PC  0-73 

=CB 

u 

32 

u 

42 

PC6-74 

^CB 

u 

22 

u 

26 

PC  0-75 

=CB 

u 

32 

u 

42 

PCB-77 

=CB 

u 

14 

u 

16 

PCB-78 

PRC 

PC  0-01 

=CB 

u 

14 

u 

16 

PCB-32 

=CB 

u 

11 

u 

12 

PC  0-83 

=CB 

u 

11 

u 

12 

PC  0-84 

=CB 

u 

16 

u 

IS 

PC  0-85 

=CB 

u 

11 

u 

12 

PC  0-87 

=CB 

u 

11 

u 

12 

PC0-9OnOl 

=CB 

71 

11 

200 

12 

PCB-91 

=CB 

u 

16 

u 

13 
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Table  1.  Concentrador  of  Freely-Drasolve'd  {Cfree}  Analyte 


Cllenl  ID 

RARA-SPME1  -062115 

RARA-SPME  2-0&2116 

Analyte 

Analyte 

Group 

PRC 

Result 

Qualifier 

MDL 

Result 

Qualifier 

MDL 

IPS'L) 

(PflH-j 

(mm 

(pan-) 

PCS92 

*CB 

U 

ii 

U 

12 

PG&93 

=CB 

U 

16 

U 

16 

PCS95 

*ce 

&& 

16 

170 

16 

PCS97 

=CB 

21 

J 

11 

47 

12 

PCS99 

=CB 

3* 

11 

75 

12 

PCS1D0 

=CB 

u 

16 

U 

16 

PC  0-103 

=CB 

u 

16 

U 

16 

RGB- 104 

=CB 

PRC 

PCS- 105 

=CB 

u 

62 

17 

J 

65 

PC  S 1 07 

=CB 

u 

62 

U 

6.5 

PCS11Q 

=CB 

60 

11 

U 

12 

PCS114 

^CB 

u 

62 

U 

6.5 

PCS-115 

=CB 

u 

11 

U 

12 

PCS117 

=CB 

u 

11 

U 

12 

PCS1 1$ 

*CB 

54 

62 

120 

65 

PCS119 

=CB 

u 

11 

U 

12 

PCS™  121 

PRC 

PCS122 

=CB 

u 

62 

U 

65 

PC  &-123 

=ce 

u 

62 

U 

6,5 

PCS- 124 

^CB 

u 

6.2 

U 

6.5 

PC  12$ 

=CB 

u 

5.9 

U 

56 

PCS128 

=CB 

u 

4.2 

6.1 

J 

69 

PCS  129 

=CB 

u 

4.2 

U 

39 

PC&130 

=CB 

u 

4.2 

U 

39 

pcs-131 

=CB 

u 

5.5 

U 

5.3 

PCS132 

=CB 

u 

5.5 

U 

5.3 

PCS134 

=CB 

u 

5.5 

U 

53 

PC  S135 

=CB 

u 

55 

U 

5,3 

PCS136 

=CB 

u 

49 

u 

4.7 

PCS137 

=CB 

u 

4.2 

u 

39 

PC  B- 138 

=CB 

21 

4.2 

37 

39 

PC  &-141 

^CB 

u 

4.2 

u 

39 

PCS  142 

=CB 

PRC 

PCS144 

=CB 

u 

5.5 

u 

5.3 

PC  SI  46 

^CB 

u 

4.2 

u 

39 

PC  SI  47 

=CB 

u 

55 

u 

53 

PCS- 149 

=CB 

23 

5.5 

36 

5,3 

PC&-151 

=CB 

u 

5.5 

12 

J 

5.3 

PCS  153 

=CB 

19 

4.2 

26 

39 

PCS154 

^CB 

u 

56 

u 

53 

PCS  155 

=CB 

PRC 

PC  SI  5$ 

=CB 

u 

32 

u 

26 

PCS  157 

=CB 

u 

3,2 

u 

2.6 
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Table  1.  Concentration  of  Freely-Drasolve'd  {Cfree}  Analyte 


Cllenl  ID 

RARA-SPME1  -062115 

RARA-SPME  2-082116 

Analyte 

Analyte 

Group 

PRC 

Result 

Qualifier 

MDL 

Result 

Qualifier 

MDL 

ipgfL) 

SP9TU 

tMfLi 

(pan-) 

PC©15S 

^CB 

U 

4  2 

U 

3.9 

PCS*  163 

=CB 

U 

4  2 

U 

39 

PCS.  164 

*CB 

U 

4  2 

U 

39 

PC©*  165 

=CB 

U 

4.2 

U 

39 

PC©- 167 

=CB 

U 

3.2 

U 

2.8 

PC©169 

=CB 

U 

24 

U 

2 

PC©  170 

=CB 

U 

1.6 

U 

1.2 

PCB-171 

=CB 

U 

2 

U 

16 

PC  ©172 

=CB 

U 

1.6 

U 

1.2 

PC  ©  1 73 

=CB 

U 

2 

U 

1.6 

PC©  174 

=CB 

U 

2 

U 

1,6 

PC©176 

^CB 

U 

2 

U 

1.6 

PC  ©176 

=CB 

U 

1.8 

U 

1.4 

PC©  177 

=CB 

U 

2 

U 

1.6 

PC©178 

*CB 

U 

2 

U 

1.6 

PC©  179 

=CB 

U 

1.8 

U 

1  4 

PC  ©130 

=CB 

2.4 

J 

1.6 

3.2 

J 

1.2 

PC  ©133 

=CB 

u 

2 

U 

1.6 

PC©134 

=CB 

u 

1.8 

U 

1.4 

PC  ©135 

~CB 

u 

2 

U 

16 

PC  ©137 

=CB 

25 

J 

2 

3.8 

J 

1.6 

PC  ©139 

=CB 

u 

1.3 

u 

0.95 

PC©  190 

=CB 

u 

1.6 

u 

1.2 

PC©  191 

=CB 

u 

1.6 

u 

1,2 

PC  ©192 

-CB 

PRC 

PC  ©193 

=CB 

u 

16 

u 

1.2 

PC©194 

=CB 

u 

0.63 

u 

0.41 

PC  ©  1 95 

=CB 

u 

0,77 

u 

0.52 

PC  ©  1 96 

=CB 

u 

0.77 

u 

0.52 

PC©197 

=CB 

u 

0.66 

u 

0.43 

PC  ©199 

=CB 

u 

0.66 

u 

0.43 

PC©  200 

^CB 

u 

0.66 

u 

0.43 

PC©  201 

=CB 

u 

077 

u 

0.52 

PC  ©202 

=CB 

u 

0.66 

u 

0.43 

PC  ©203 

=CB 

u 

0.77 

u 

0.52 

PC  ©204 

=CB 

PRC 

PC  ©205 

-CB 

u 

0.63 

u 

0.41 

PC  ©206 

■CB 

UL 

0.31 

u 

017 

PC&2G7 

=CB 

UL 

0.25 

u 

0.14 

PC©208 

-CB 

UL 

075 

u 

0.14 

4. 4  -ODD 

=0  sUic  ids 

U 

99 

u 

19 

4. 4 -DOT 

PssttcWS 

U 

24 

u 

3.7 

4.4  -DDE 

=esticide 

U 

1,4 

u 

2 
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Table  1.  Concentration  of  Freely-Drasolved  (Cfree)  Analyte 


Cllenl  ID 

RARA-SPME  1  -06211* 

RARA-SPME  2-062116 

Analyte 

Analyte 

Group 

PRC 

Result 

Qualifier 

MDL 

Result 

Qualify  r 

MDL 

ipgfLj 

<P9fL) 

IIW 

<P9'M 

Aidnn 

^esttcttfc 

U 

0.74 

U 

D.04 

alpha-BHC 

Pesticide 

U 

200 

U 

4SO 

alpha-Chiordane 

=,e$trcide 

u 

3.3 

U 

06 

bete-BHC 

Pesticide 

U 

200 

U 

460 

delta- BHC 

Pesticide 

U 

170 

U 

420 

Dieldnin 

^estcide 

U 

25 

U 

52 

Endcsulfan  l 

-esticide 

U 

160 

U 

360 

Endosulfan  III 

3estickJe 

U 

37 

U 

70 

Endosulfan  sulfate 

strode 

U 

220 

U 

550 

Emdrin 

=,e$tiCKie 

U 

12 

U 

24 

Endrin  aldehyde 

=e  stickle 

U 

is 

U 

36 

Endrin  ketone 

=e$tu;kte 

U 

2000 

U 

5100 

gamma-BHC  (Lindane) 

stickle 

u 

190 

U 

470 

pamma-Ch  lords  ne 

3estrcide 

300 

53 

300 

92 

Heptachtlor 

-'estre&de 

u 

1.6 

U 

23 

Heptathiior  epoxide 

^Stickle 

u 

13 

U 

26 

Methoxychlor 

strode 

u 

12 

U 

23 

ToxapTiene 

3estrcpde 

u 

270 

u 

470 

Total  PCBs 

620 

1 2M 

Total  PAH 

40000 

70000 

Page  5  of  13 


Remedy  and  Recontamination  Assessment  Array 
Final  Report 


315 


March  2017 


Table  1.  Concentrador  of  Freely-Dissolved  {Cfree}  Analyte 


Cllenl  ID 

RARA-SPME  3-0  &2 1 1 

RARA-SPME  4 -0821 16 

RARA-SPME  &-0&2116 

Analyte 

Analyte 

Group 

PRC 

Result 

Qualifier 

MDL 

Result 

MDL 

Result 

MOL 

IP9M 

!P*L) 

(PQiL.) 

Qualifier 

(pgfL) 

irafLj 

Qualifier 

fpgfL) 

i-MetftyUrtapitthflEene 

3AH 

U 

44000 

U 

42000 

U 

55000 

2-M  ethyfnaphrthalene 

=AH 

U 

41000 

U 

40000 

U 

52000 

Acenaphrthene 

=AH 

u 

22000 

U 

21000 

U 

29000 

Acenaphthylene 

=AH 

u 

27000 

U 

26000 

U 

35000 

Anthracene 

3AH 

u 

8000 

U 

6600 

U 

9500 

Benzo(ajanthrae#n* 

=AH 

2200 

J 

1600 

U 

1500 

1200 

4 

1100 

Bemofalpyrene 

=AH 

UL 

1100 

UL 

940 

540 

J 

510 

Benzol!  bjfluo  rant  he  ne 

PAH 

UL 

1100 

UL 

940 

1100 

J 

510 

Benzo(§hi)peryisne 

=AH 

UL 

480 

UL 

450 

UL 

130 

Benzo(  kjfluoraritiiene 

=AH 

UL 

1100 

UL 

940 

1000 

4 

510 

Chrysene 

=AH 

2200 

J 

1600 

U 

1500 

1200 

J 

1100 

□ibens(a  ,h  )anthracene 

=AH 

UL 

1000 

UL 

880 

U 

450 

Fluoranthene 

=AH 

16000 

3400 

16000 

2700 

30000 

3100 

Fluorene 

3AH 

U 

13000 

U 

110D0 

U 

16000 

1  ndena(  1 , 2,3-cd  )py  rene 

=>AH 

UL 

860 

UL 

760 

UL 

340 

Naphthalene 

PAH 

U 

100000 

U 

100000 

U 

130000 

Phenanttirene 

3AH 

U 

8000 

U 

6600 

U 

9500 

Pyrene 

=AH 

13000 

3400 

9900 

2700 

21000 

3100 

PCB-1 

=CB 

U 

860 

U 

730 

U 

1100 

PC  0-3 

-CB 

U 

230 

U 

170 

U 

220 

PC&4 

=CB 

U 

390 

U 

300 

U 

440 

PC  B-5 

=CB 

U 

220 

U 

160 

U 

210 

PC  0-6 

=CB 

U 

220 

U 

160 

U 

210 

PCB^ 

^CB 

u 

220 

U 

160 

U 

210 

PC  St'S 

^B 

U 

220 

U 

160 

U 

210 

PCB-9 

=CB 

U 

220 

U 

160 

U 

210 

PCB-1D 

=CB 

U 

390 

U 

300 

U 

440 

PC  B-12 

=CB 

U 

140 

U 

100 

U 

110 

PC  0-1 3 

^CB 

U 

140 

U 

100 

U 

110 

PCB-14 

=CB 

PRC 

PCB-15 

=CB 

U 

140 

U 

100 

U 

110 

PC  B- 16 

^CB 

U 

150 

U 

110 

U 

130 

PC  0- 1 7 

=ce 

u 

160 

U 

110 

U 

130 

PCB-1S 

=CB 

U 

150 

u 

110 

U 

130 

PC  B-19 

=06 

u 

210 

u 

160 

u 

200 

PC  0-20 

=CB 

u 

110 

u 

87 

u 

82 

PCB-22 

=CB 

U 

110 

u 

87 

u 

82 

PCB-24 

=CB 

u 

150 

u 

110 

u 

130 

PC  0-25 

=CB 

u 

110 

u 

87 

u 

82 

PCB-26 

^CB 

u 

110 

u 

87 

u 

82 

PCB-27 

=CB 

u 

150 

u 

110 

u 

130 

PC0-2S 

=CB 

u 

110 

u 

87 

u 

82 

PCS- 29 

=CB 

u 

110 

u 

87 

u 

82 
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Table  1.  Concentrador  of  Freely-Dissolve'd  {Cfree}  Analyte 


Cllenl  ID 

RAR.A-SPME  3-0  &2 1 1 

R  ARA-SPME  4-Q&11 1 6 

RARA-5PME  5-082116 

Analyte 

Analyte 

Group 

PRC 

Re-sult 

Qualifier 

MDL 

Result 

MDL 

Result 

MOL 

IPS*L) 

(P^U 

tpgfL) 

Qualifier 

(pg#L.) 

iMfLJ 

Qualifier 

(W'M 

FCB-31 

*CB 

U 

110 

U 

a? 

U 

82 

PC0-32 

PCB 

U 

150 

U 

110 

U 

130 

PCB-33 

*CB 

u 

110 

U 

87 

U 

82 

PCB-34 

=CB 

u 

110 

U 

87 

U 

32 

PCB-3S 

=CB 

u 

88 

U 

68 

U 

54 

PC  0-36 

=CB 

PRC 

PC  0-37 

=CB 

u 

80 

U 

68 

U 

04 

PCS- 40 

=CB 

u 

85 

U 

66 

U 

51 

PC  0-41 

=CB 

u 

85 

U 

66 

U 

51 

PC  0-42 

=CB 

u 

SO 

U 

85 

U 

51 

PC  0-44 

=CB 

u 

85 

U 

66 

U 

01 

PC8-45 

^CB 

u 

100 

U 

79 

U 

70 

PC  0-46 

=CB 

u 

100 

U 

70 

U 

70 

PC  0-47 

=CB 

u 

85 

U 

66 

U 

51 

PCB-4B 

*CB 

u 

85 

U 

88 

U 

51 

PC  0-49 

=CB 

u 

S5 

U 

88 

U 

51 

PC  0-51 

u 

100 

U 

70 

U 

70 

PCS-52 

=CB 

u 

85 

U 

66 

U 

51 

PC  0-53 

=CB 

u 

100 

U 

79 

U 

70 

PC  0-54 

=CB 

u 

100 

U 

80 

U 

71 

PCB-56 

=CB 

UL 

70 

UL 

55 

U 

38 

PC  0-59 

=CB 

u 

85 

U 

66 

U 

51 

PC  0-60 

=CB 

UL 

70 

UL 

55 

U 

38 

PCB-03 

=CB 

UL 

70 

UL 

55 

U 

38 

PC  0-64 

^B 

U 

80 

U 

86 

U 

01 

PC  0-66 

=CB 

UL 

70 

UL 

55 

54 

J 

38 

PCB-67 

=CB 

UL 

70 

UL 

55 

U 

38 

PC  0-69 

=CB 

U 

SO 

U 

88 

U 

51 

PC  8-70 

^CB 

UL 

70 

UL 

55 

U 

38 

PCB-71 

=CB 

U 

85 

U 

66 

u 

51 

PC  0-73 

=CB 

U 

85 

U 

66 

u 

51 

PC6-74 

^CB 

UL 

70 

UL 

55 

u 

38 

PC  0-75 

=CB 

U 

80 

U 

66 

u 

51 

PCB-77 

=CB 

UL 

58 

UL 

47 

u 

28 

PCB-78 

PRC 

PC  0-01 

=CB 

UL 

58 

UL 

47 

u 

28 

PCB-S2 

=CB 

UL 

53 

UL 

48 

u 

24 

PC  0-83 

=CB 

UL 

53 

UL 

43 

u 

24 

PC  0-84 

=CB 

UL 

61 

UL 

49 

u 

30 

PC  0-85 

-CB 

UL 

53 

UL 

43 

u 

24 

PC  0-87 

=CB 

UL 

53 

UL 

43 

u 

24 

PC0-9OnOl 

=CB 

UL 

63 

UL 

43 

62 

J 

24 

PCS-91 

=CB 

UL 

61 

UL 

49 

u 

30 
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Table  1.  Concentrador  of  Freely-Dissolve'd  {Cfree}  Analyte 


Cllenl  ID 

RARA-SPME  3-062116 

RARA-SPME  4-0621 16 

RARA-SPME  5-06211 6 

Analyte 

Analyte 

Group 

PRC 

Result 

Qualifier 

MDL 

Result 

MDL 

Result 

MOL 

ipg/Lj 

(P*L) 

tpgfL) 

Qualifier 

!P9«-) 

irafLj 

Qualifier 

(W'M 

PCB*92 

*CB 

UL 

53 

UL 

43 

U 

24 

PC&93 

=CB 

UL 

61 

54 

JL 

49 

U 

30 

PCfi*95 

^ce 

UL 

61 

UL 

49 

61 

J 

30 

PCB’97 

=CB 

UL 

53 

UL 

43 

50 

J 

24 

PCB-99 

=CB 

UL 

53 

UL 

43 

U 

24 

PC  B*  IDO 

=CB 

UL 

61 

UL 

49 

U 

30 

PC  0-103 

=CB 

UL 

61 

UL 

49 

U 

30 

RGB- 104 

=CB 

PRC 

RGB- 105 

=CB 

UL 

46 

UL 

36 

U 

19 

PC  S- 1 07 

=CB 

UL 

46 

UL 

36 

U 

19 

PCB-110 

=CB 

UL 

53 

UL 

43 

U 

24 

PC  EM  14 

^CB 

UL 

46 

UL 

36 

U 

19 

PC&-115 

=CB 

UL 

53 

UL 

43 

U 

24 

PCB-117 

=CB 

UL 

53 

UL 

43 

U 

24 

PCB-1 1$ 

*CB 

UL 

46 

63 

JL 

36 

72 

19 

PC  0*119 

=CB 

UL 

53 

UL 

43 

U 

24 

PCS™  121 

=CB 

PRC 

PCB*122 

=CB 

UL 

46 

UL 

36 

U 

19 

PC  0*123 

=CB 

UL 

46 

UL 

36 

U 

19 

PCS- 124 

^CB 

UL 

46 

UL 

36 

U 

19 

PC&126 

=CB 

UL 

40 

UL 

33 

UL 

16 

PC  0*128 

=CB 

UL 

34 

UL 

29 

UL 

12 

PC&-129 

=CB 

UL 

34 

UL 

29 

UL 

12 

PC&130 

=CB 

UL 

34 

UL 

29 

UL 

12 

pce-131 

^CB 

UL 

39 

UL 

32 

UL 

14 

PC  0*1 32 

=CB 

UL 

39 

UL 

32 

UL 

14 

PC  B*  1 34 

=CB 

UL 

39 

UL 

32 

UL 

14 

PC  0*135 

=CB 

UL 

39 

UL 

32 

UL 

14 

PC&-136 

=CB 

UL 

37 

UL 

31 

UL 

13 

PCB-137 

=CB 

UL 

34 

UL 

29 

UL 

12 

PC&-138 

=CB 

69 

JL 

34 

UL 

29 

47 

L 

12 

PC  &-141 

^CB 

UL 

34 

UL 

29 

UL 

12 

PC  0*  142 

=CB 

PRC 

PC&-144 

=CB 

UL 

39 

UL 

32 

UL 

14 

PC  ft.  146 

=CB 

UL 

34 

UL 

29 

UL 

12 

PC&-147 

=GB 

UL 

39 

UL 

32 

UL 

14 

PC  6*149 

=CB 

UL 

39 

UL 

32 

33 

JL 

14 

PCB-151 

=CB 

UL 

39 

UL 

32 

UL 

14 

PCS*  153 

=CB 

41 

JL 

34 

UL 

29 

39 

L 

12 

PCB-154 

^CB 

UL 

39 

UL 

32 

UL 

14 

PC  0*155 

=CB 

PRC 

PC  0*158 

=CB 

UL 

31 

UL 

26 

UL 

96 

RGB- 157 

=CB 

UL 

31 

UL 

26 

UL 

9.6 
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Table  1.  Concentration  of  Freely-Dissolve'd  {Cfree}  Analyte 


Cllenl  ID 

RARA-SPME  3-0  &2 1 1 

RARA-SPME  4-0621 16 

RARA-SPME  5-052116 

Analyte 

Analyle 

Group 

PRC 

Result 

Qualifier 

MDL 

Result 

MDL 

Result 

MOL 

IP97LJ 

(P9TL) 

tpgfL) 

Qualifier 

(pg#L) 

irafLj 

Qualifier 

(W'M 

PC©15S 

^CB 

UL 

34 

UL 

29 

UL 

12 

PCS*  163 

=CB 

UL 

34 

UL 

29 

UL 

12 

PCS.  164 

*CB 

UL 

34 

UL 

29 

UL 

12 

PC©*  165 

=CB 

UL 

34 

UL 

29 

UL 

12 

PC©- 167 

=CB 

UL 

31 

UL 

26 

UL 

96 

PC©169 

=CB 

UL 

27 

UL 

24 

UL 

7.9 

PC©  170 

=CB 

UL 

23 

UL 

20 

UL 

5,9 

PCB-171 

=CB 

UL 

25 

UL 

22 

UL 

7 

PC  ©172 

=CB 

UL 

23 

UL 

20 

UL 

59 

PC  ©  1 73 

=CB 

UL 

25 

UL 

22 

UL 

7 

PC©  174 

=CB 

UL 

25 

UL 

22 

UL 

7 

PC©17$ 

^CB 

UL 

25 

UL 

22 

UL 

7 

PC  ©176 

=CB 

UL 

24 

UL 

21 

UL 

6.3 

PC  ©177 

=CB 

UL 

25 

UL 

22 

UL 

7 

PC©17S 

*CB 

UL 

25 

UL 

22 

UL 

7 

PC©  179 

=CB 

UL 

24 

UL 

21 

UL 

6.3 

PC  ©130 

=CB 

UL 

23 

UL 

20 

UL 

59 

PC  ©133 

=CB 

UL 

25 

UL 

22 

UL 

7 

PC©134 

=CB 

UL 

24 

UL 

21 

UL 

63 

PC  ©135 

~CB 

UL 

25 

UL 

22 

UL 

7 

PC  ©137 

=CB 

UL 

25 

UL 

22 

9.9 

JL 

7 

PC  ©139 

=CB 

UL 

21 

UL 

19 

UL 

5 

PC©  190 

=CB 

UL 

23 

UL 

20 

UL 

59 

PC©  191 

=CB 

UL 

23 

UL 

20 

UL 

59 

PC  ©192 

^DB 

PRC 

PC  ©193 

=CB 

UL 

23 

UL 

20 

UL 

59 

PC©194 

=CB 

UL 

15 

UL 

14 

UL 

3.1 

PC  ©  1 95 

=CB 

UL 

17 

UL 

15 

UL 

3,5 

PC  ©  1 96 

=CB 

UL 

17 

UL 

15 

UL 

3.5 

PC©197 

=CB 

UL 

16 

UL 

14 

UL 

32 

PC  ©199 

=CB 

UL 

16 

UL 

14 

UL 

3.2 

PC©  200 

^CB 

UL 

16 

UL 

14 

UL 

32 

PC©  201 

=CB 

UL 

17 

UL 

15 

UL 

35 

PC  ©202 

=CB 

UL 

16 

UL 

14 

UL 

3,2 

PC  ©203 

=CB 

UL 

17 

UL 

15 

UL 

35 

PC  ©204 

=CB 

PRC 

PC  ©205 

=CB 

UL 

15 

UL 

14 

UL 

3.1 

PC  ©206 

=CB 

UL 

11 

UL 

11 

UL 

IS 

PC&2G7 

=CB 

UL 

10 

UL 

10 

UL 

16 

PC©208 

=CB 

UL 

10 

UL 

10 

UL 

1.6 

4. A  -ODD 

=0  sUic  ids 

U 

13 

U 

11 

U 

10 

4. 4 -DOT 

PssttcWS 

U 

6.5 

U 

55 

U 

34 

4.4  -DDE 

=esticide 

UL 

52 

UL 

4.4 

U 

2.3 
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Table  1.  Concentrador  of  Freely-Dissolved  (Cfree)  Analyte 


Cllenl  ID 

RARA-SPME  3-0  &2 1 1 

R  AR  A  -S  PM  E  4-062116 

RARA-SPME  5-03211 6 

Analyte 

Analyte 

Group 

PRC 

Result 

Qualifier 

MDL 

Result 

Qualifier 

MDL 

Result 

MDL 

|pg/L) 

SP*L) 

(pgfL) 

(pan-) 

iMfLJ 

Qualifier 

(w«-) 

Aidnn 

UL 

39 

UL 

34 

ul 

1.5 

alpha-BHC 

Pesticide 

U 

150 

U 

150 

u 

150 

alpha-Chiordane 

U 

9.3 

U 

3 

u 

64 

tete-BHC 

^estioide 

U 

150 

U 

150 

u 

150 

delta- BHC 

Pesticide 

U 

130 

U 

130 

u 

130 

Dteldrin 

=*staide 

U 

23 

U 

19 

u 

22 

Endcsulfan  1 

Pesticide 

U 

120 

U 

110 

u 

120 

Endosulfan  III 

3estickle 

U 

31 

U 

26 

u 

30 

Endosulfan  sulfate 

=estc»de 

u 

170 

U 

170 

u 

130 

Endrin 

u 

10 

U 

12 

u 

12 

Endrin  aldehyde 

=egttckle 

u 

19 

U 

15 

u 

16 

Endrin  ketone 

=estewe 

u 

1300 

U 

1300 

u 

1300 

gamma-BHC  (Lindane) 

Pesticide 

u 

140 

U 

140 

u 

150 

pamma-Ch  lords  ne 

3estrcide 

130 

9.0 

120 

7.9 

190 

62 

Heptachtlor 

-'estierie 

UL 

54 

UL 

4.7 

u 

25 

Heptathior  epoxide 

^esdckte 

U 

17 

U 

14 

u 

14 

Methoxycnior 

^estrcrde 

U 

15 

U 

12 

u 

12 

ToxapTiene 

Pesticide 

U 

500 

u 

410 

u 

320 

Total  PCBs 

110 

120 

430 

Total  PAH 

35000 

26  00  0 

53000 
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Table  1.  Concentrador  of  Freely-Dissolved  {Cfree}  Analyte 


Cllenl  ID 

RAR.A-SPME  6-0621 1$ 

Analyte 

Analyte 

Group 

PRC 

Result 

Qualifier 

MDL 

ipgM 

!P*L) 

i-M  ethy[rtaj)itthflE&ne 

3AH 

U 

74QOO 

2-M  ethyfnaphrthalene 

=AH 

U 

70000 

Acenapftthene 

=AH 

u 

4DQ0O 

Acenaphthylene 

=AH 

u 

49000 

Anthracene 

3AH 

u 

13000 

Benzo(ajanthrac#n* 

=AH 

1500 

J 

1100 

Benwfalpyrene 

=AH 

u 

370 

Benzol!  bjfluo  rant  he  ne 

PAH 

640 

J 

370 

Benzo(Ohi)peryiene 

=AH 

UL 

56 

Benzo(k]flijoraritiiene 

=AH 

1000 

J 

370 

Chrysene 

=AH 

1500 

J 

1100 

□ibens(a  ,h  )anthracene 

=AH 

u 

310 

Fluoranthene 

=AH 

17000 

3700 

Fluorene 

3AH 

u 

23000 

1  ndena(  1 , 2,3-cd  )py  rene 

=>AH 

u 

220 

Naphthalene 

PAH 

u 

160000 

Phenanttirene 

3AH 

u 

13000 

Pyrene 

=AH 

34000 

3700 

PCB-1 

=CB 

u 

1600 

PC  0-3 

-CB 

u 

300 

PC&4 

=CB 

u 

640 

PC  B-5 

=CB 

u 

260 

PC  0-6 

=CB 

u 

2S0 

PCB^ 

=CB 

u 

2S0 

PC  St'S 

-CB 

u 

260 

PCB-9 

=CB 

u 

260 

PCB-lD 

=CB 

u 

640 

PC  B-12 

=CB 

u 

130 

PC  0-1 3 

^CB 

u 

130 

PCB-14 

=CB 

PRC 

PCB-1 5 

=CB 

u 

130 

PC  B- 16 

^CB 

u 

150 

PC  0-1 7 

=ce 

u 

160 

PCB-1S 

=CB 

u 

150 

PC  B-19 

=06 

u 

260 

PC0-2D 

=CB 

u 

90 

PCB-22 

=CB 

u 

90 

PCB-24 

=CB 

u 

150 

PC  0-25 

=CB 

u 

90 

PCB-26 

^CB 

u 

90 

PCB-27 

=CB 

u 

150 

PC0-2S 

=CB 

u 

90 

PCS- 29 

=CB 

u 

90 

Page  11  of  15 


Remedy  and  Recontamination  Assessment  Array 
Final  Report 


321 


March  2017 


Table  1.  Concentrador  of  Freely-Drasolve'd  {Cfree}  Analyte 


Cllenl  ID 

RARA-SPME  6-0621 1C 

Analyte 

Analyte 

Group 

PRC 

Result 

Qualifier 

MDL 

ipgM 

(P^U 

FCB-31 

*CB 

U 

90 

PCB-32 

=CB 

U 

150 

PCB-33 

^ce 

u 

90 

PC6-34 

=CB 

u 

90 

PCB-3S 

=CB 

u 

53 

PC  0-36 

=CB 

PRC 

PC  0-37 

=CB 

u 

53 

PCS- 40 

=CB 

u 

49 

PC  0-41 

=CB 

u 

49 

PC  0-42 

=CB 

u 

49 

PC  0-44 

=CB 

u 

49 

PC8-45 

^CB 

u 

74 

PC  0-46 

=CB 

u 

74 

PC  0-47 

=CB 

u 

49 

PCB-48 

*CB 

u 

49 

PC  0-49 

=CB 

u 

49 

pce-si 

u 

74 

PCS-52 

=CB 

u 

49 

PC  0-53 

=CB 

u 

74 

PC  0-54 

"CB 

u 

75 

PC&56 

=CB 

u 

33 

PC  0-59 

=CB 

u 

49 

PC  0-60 

=CB 

u 

33 

PCB-03 

=CB 

u 

33 

PC  0-64 

-CB 

u 

49 

PC  0-66 

=CB 

94 

4 

33 

PCB-67 

=CB 

u 

33 

PC  0-69 

=CB 

u 

49 

PC  8-70 

=CB 

u 

33 

RCB-71 

=CB 

u 

49 

PC  0-73 

=CB 

u 

49 

PC6-74 

^CB 

u 

33 

PC  0-75 

=CB 

u 

49 

PCB-77 

=CB 

u 

22 

PCB-78 

PRC 

PC  0-01 

=CB 

u 

22 

PCB-S2 

=CB 

u 

13 

PC  0-83 

=CB 

u 

13 

PC  0-84 

=CB 

u 

25 

PC  0-85 

=CB 

u 

13 

PC  0-87 

=CB 

u 

13 

PC0-9OnOl 

=CB 

33 

4 

18 

PCS-91 

=CB 

u 

25 
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Table  1.  Concentrador  of  Freely-Drasolve'd  {Cfree}  Analyte 


Cllenl  ID 

RAR.A-SPME  6-0621 16 

Analyte 

Analyte 

Group 

PRC 

Result 

QualHlar 

MDL 

IPS'L) 

!P*L) 

PCS92 

*CB 

U 

16 

PG&93 

=CB 

130 

25 

PCS95 

*CB 

46 

J 

25 

PCS97 

=CB 

u 

16 

PCS99 

=CB 

33 

J 

IS 

PCS1D0 

=CB 

u 

25 

PC  0-103 

=CB 

u 

25 

RGB- 104 

=CB 

PRC 

PCS- 105 

=CB 

u 

13 

PC  S 1 07 

=CB 

u 

13 

PCS110 

=CB 

u 

18 

PCS114 

^CB 

u 

13 

PCB-115 

=CB 

u 

16 

PCS117 

=CB 

u 

IS 

PCS1 1$ 

*CB 

46 

13 

PCS119 

=CB 

u 

18 

PCS™  121 

=CB 

PRC 

PCS122 

=CB 

u 

13 

PC  &-123 

=CB 

u 

13 

PCS- 124 

^CB 

u 

13 

PC  12$ 

=CB 

u 

97 

PCS128 

=CB 

u 

69 

PCS  129 

=CB 

u 

69 

PC  BP  1 30 

=CB 

u 

6.9 

pcs-131 

=CB 

u 

9 

PCS132 

=CB 

u 

9 

PC  S 1 34 

=CB 

u 

9 

PC  S135 

=CB 

u 

9 

PCS136 

=CB 

u 

8.1 

PC  SI  37 

=CB 

u 

6.9 

PCS138 

=CB 

25 

69 

PC  &-141 

^CB 

u 

69 

PCS  142 

=CB 

PRC 

PCS144 

=CB 

u 

9 

PC  SI  46 

^CB 

u 

69 

PC  SI  47 

=CB 

u 

9 

PCS- 149 

=CB 

19 

J 

9 

PCS1S1 

=CB 

u 

9 

PCS  153 

=CB 

29 

69 

PCS154 

^CB 

u 

9 

PC  SI  55 

=CB 

PRC 

PC  SI  5$ 

=CB 

UL 

54 

PCS  157 

=CB 

UL 

54 
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Table  1.  Concentration  of  Freely-Drasolve'd  {Cfree}  Analyte 


Cllenl  ID 

RAR.A-SPME  6-0621 

Analyte 

Analyte 

Group 

PRC 

Result 

Qualifier 

MDL 

ipgfL) 

(PtfU 

PC©15S 

*CB 

U 

6.9 

PCS*  163 

=CB 

U 

6.9 

PCS.  164 

^ce 

u 

6.9 

PC©*  165 

=CB 

u 

69 

PC©- 167 

=CB 

UL 

54 

PC©169 

=CB 

UL 

4.1 

PC©  170 

=CB 

UL 

2.6 

PCB-171 

=CB 

UL 

35 

PC  ©172 

=CB 

UL 

26 

PC  ©  1 73 

=CB 

UL 

65 

PC©  174 

=CB 

UL 

5.5 

PC©175 

^CB 

UL 

35 

PC  ©176 

=CB 

UL 

3 

PC©  177 

=CB 

UL 

35 

PC©178 

*CB 

UL 

35 

PC©  179 

=CB 

UL 

3 

PC  ©130 

=CB 

UL 

2.6 

PC  ©133 

=CB 

UL 

35 

PC©134 

=CB 

UL 

3 

PC  ©135 

~CB 

UL 

35 

PC  ©137 

=CB 

36 

JL 

35 

PC  ©139 

=CB 

UL 

2.2 

PC©  190 

=CB 

UL 

26 

PC©  191 

=CB 

UL 

26 

PC  ©192 

-CB 

PRC 

PC  ©193 

=CB 

UL 

2.6 

PC©194 

=CB 

UL 

1.1 

PC  ©  1 95 

=CB 

UL 

1  4 

PC  ©  1 96 

=CB 

UL 

1,4 

PC©197 

=CB 

UL 

1.2 

PC  ©199 

=CB 

UL 

1.2 

PC©  200 

^CB 

UL 

1.2 

PC©  201 

=CB 

UL 

1.4 

PC  ©202 

=CB 

UL 

1,2 

PC  ©203 

=CB 

UL 

1.4 

PC  ©204 

=CB 

PRC 

PC  ©205 

-CB 

UL 

1.1 

PC  ©206 

■CB 

UL 

0.56 

PC&2G7 

=CB 

UL 

0.47 

PC©208 

-CB 

UL 

0.47 

4. 4  -ODD 

=0  sUic  ids 

U 

15 

4. 4 -DOT 

PssttcWS 

U 

39 

4.4  -DDE 

=esticide 

U 

2.4 
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Table  1.  Concentrador  of  Freely-Dissolved  (Cfree)  Analyte 


Client  ID 

RAR.A-SPME  6-0621 16 

Analyte 

Analyte 

Group 

PRC 

Result 

Qualifier 

MDL 

ipgfLj 

tp^y 

Aidnn 

-etAtrde 

U 

1.3 

alpha-BHC 

3estickJe 

U 

250 

alpha-Chiordane 

=e$tcide 

u 

8.6 

bete-BHC 

Pesticide 

u 

250 

delta- BHC 

Pesticide 

u 

220 

Dwldrtn 

^estcide 

u 

36 

Endosulfan  1 

Pesticide 

u 

200 

Endcsulfan  III 

3estic)de 

u 

52 

Endosulfan  sulfate 

=e  strode 

u 

2S0 

Endrin 

=estcide 

u 

19 

Endrin  aldehyde 

=e  stickle 

u 

20 

Endrin  ketone 

=fosttcide 

u 

2200 

gamma-BHC  (Lindane) 

Pesticide 

u 

250 

f?amma-Ch  lords  ne 

3estrcide 

210 

6.3 

Heptachtlor 

^estrOde 

u 

2.7 

Heptechior  epoxide 

=e$tic>de 

u 

22 

Methoxychlor 

^eslrcrde 

u 

16 

Toxaphene 

3estrcpde 

u 

430 

Total  PCBs 

520 

Total  PAH 

55000 

Roles 

1  interval:  depth  below  setfment-water  interface  in  centimeters 

2-  U:  Nat  detected  at  Die  MDL  shown  in  the  second  column  for  each  sample 

3.  NC:  Cfiee  was  not  cslcubted  for  Semple  QT25’5-Q205-PE  See  report  test. 

4.  J:  Analyte  concentration  Is  below  calibration  rar^e 

5.  L:  Percent  to  steady  state  less  than  10% 

6.  Abbreviations: 

DDD:  drchlorodiphenykticllonoelhane  DDT  dichloroctiphenyltrichloroethare  pgfL:  program  per  liter 
DDE:  didilerodipbenyldichloroethylene  MDL:  method  detection  limit 
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Attachment  A:  Data  Analysis  Methods 

Concentrations  of  Freely-Dissolved  DDX 

Measured  via  SF3™  Passive  Samplers 


The  concentration  of  analytes  in  PE  (Table  A1)  obtained  from  the  information  provided 
in  the  ERDC  Environmental  Laboratory  report  (Attachment  B)  are  used  in  a  multi-step 
data  process  to  calculate  Ctree  analytes  as  described  below. 

Step  1: 

The  concentrations  of  the  PRCs  in  PE  \PEt]  were  used  to  calculate  the  elimination  rate 
(/(*)  values  for  the  PRCs  in  each  deployed  sampler  using  the  following  equation 
(Lohmann,  2012); 


PRC  ke  =  ln 

where; 


[PE,, 


[PE,,^] 


+  t 


final 


PEt=o  =  the  average  concentration  of  the  PRC  present  in  the  PE  at  the 

beginning  of  the  deployment  (obtained  from  an  average 
measurement  of  the  trip  blanks); 

PEt  =  mai  =  the  concentration  of  the  PRC  in  the  PE  after  the  deployment 

(obtained  from  each  deployed  PE  sampler);  and 

tfinai  =  the  deployment  time  (in  days), 

k&  =  the  elimination  rate  (in  days1) 


PRC  ke  values  for  the  PRCs  in  each  sampler  are  shown  in  Table  A2.  The  values  are 
also  expressed  as  a  percentage  of  steady  state  (concentration  at  equilibrium).  Several 
PRC  ke  values  were  not  calculated  and  were  treated  as  outliers  because  PEt  =  *oa/ values 
were  equal  to  or  greater  than  PEt  =  o  values. 

Step  2: 

The  second  step  was  to  estimate  k$  values  for  the  non-PRC  primary  analytes  (OCP, 
PAH,  and  non-PRC  PCB)  in  each  of  the  deployed  samplers.  This  was  accomplished  by 
developing  a  linear  regression  model  using  PRC  ke  values  (dependent  variable,  from 
Table  A2)  and  PE-water  partition  coefficients  ( Kpe )  for  each  PRC  PCB  (independent 
variable,  Smedes  et  aL,  2009).  Note  that  regression  models  were  specific  to  each 
sampler  {i.e,  not  global  to  the  whole  deployment)  as  local  geologic  and  hydrodynamic 
conditions  can  vary  greatly  within  a  site. 
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Values  were  logio-transformed  per  Tomaszewski  and  Luthy  (2008)  By  entering  the 
analyte-specific  Kpe  into  the  linear  regression  model  developed  for  each  sampler,  ke 
values  for  each  of  the  primary  analytes  for  each  sampler  were  calculated. 

Step  3: 

This  step  describes  the  calculation  of  sampling  rate  correction  factors  (CPs)  for  each 
primary  analyte  in  each  sampler.  The  following  equation  is  used,  as  adapted  from 
Lohmann  (2012): 


where: 

ke  =  the  elimination  rate  value  predicted  by  the  sampler-specific 

regression  model  (in  days-1);  and 
t final  =  the  deployment  time  (in  days). 

Step  4: 

The  concentration  of  primary  analyte  in  the  PE  of  each  sampler  (obtained  from  Table 
A1)  were  multiplied  by  the  OF  values  to  calculate  the  steady-state  concentration  of 
primary  analytes.  Note,  no  Impurities  were  observed  in  the  trip  blank  (e  g.,  non-PRC 
RGBs). 

Step  5: 

In  the  final  step,  the  steady-state  concentrations  are  divided  by  Kpe  values  (Choi  et  al.t 
2013;  Lohmann  and  Muir,  2010,  Thompson  et  al.,  2015;  U  S.  EPA,  2012)  to  obtain  the 
concentrations  of  primary  analytes.  These  are  reported  in  Table  1.  CW  Method 
Detection  Limits  (MDLs)  were  calculated  in  the  approach  described  above  using  the 
estimated  MDL  concentration  in  PE,  as  reported  by  EDRC  Environmental  Laboratory 
and  shown  in  Table  A1 .  For  samples  in  which  the  percentage  of  steady  state  was 
indicated  to  be  less  than  10%  for  a  primary  analyte,  Cffee  was  calculated  and  given  an 
L1L”  qualifier  in  Table  1 


2 


Remedy  and  Recontamination  Assessment  Array 

Final  Report  328 


March  2017 


::  SiREM 

Leading  Science  Lasting  Solutions 


References  Cited 

Choi,  Y.;  Cho3  Y-M  ;  Luthy,  R.G.  2013.  Polyethylene-Water  Partitioning  Coefficients  for 
Parent-  and  Alky  I  ated-Poly  cyclic  Aromatic  Hydrocarbons  and  Polychlorinated 
Biphenyls.  Environ.  Sci.  Technol.  2013,  47 (  6943-6950. 

Lohmann,  R.  and  Muir,  D.  2010.  Global  aquatic  passive  sampling  (AQUA-GAPS):  Using 
passive  samplers  to  monitor  POPs  in  the  waters  of  the  world.  Environ  Sci  Technol 
44:860-864. 

Lohmann,  R.  2012.  Critical  review  of  low-density  polyethylene's  partitioning  and 
diffusion  coefficients  for  trace  organic  contaminants  and  implications  for  its  use  as  a 
passive  sampler.  Environ,  Sci.  Technol,:  46:606-618. 

Smedes,  P.T  Geerstma,  R,  W,t  van  derZande,  T.P  and  Booij,  K,  2009,  Polymer-water 
partition  coefficients  of  hydrophobic  compounds  for  passive  sampling:  Application  of 
cosolvent  models  for  validation.  Environ.  Sci  Technol.  43:7047-7054 

Thompson  J.  M.;  Hsieh,  C.  H Luthy,  R.  G.  Modeling  uptake  of  hydrophobic  organic 
contaminants  into  polyethylene  passive  samplers.  Environ.  Sci.  Technol.  2015,  49 
(4),  2270-2277 

Tomaszewski,  J.E.,  and  Luthy,  R.G.  2008.  Field  deployment  of  polyethylene  devices  to 
measure  PCB  concentrations  in  pore  water  of  contaminated  sediment.  Environ.  Sci. 
Technol.  42:6086-6091. 

United  States  Environmental  Protection  Agency  (USEPA).  2003.  Table  of  PCB 
Species  by  Congener  Number 

U  S.  EPA  (United  States  Environmental  Protection  Agency).  2012.  Guidelines  for  Using 
Passive  Samplers  to  Monitor  Organic  Contaminants  at  Superfund  Sediment  Sites. 
OSWER  Directive  9200.1-110  FS.  December. 


3 


Remedy  and  Recontamination  Assessment  Array 

Final  Report  329 


March  2017 


TABLE  A1 


::  SiREM 

Leading  Science  Lasting  Solutions 


Remedy  and  Recontamination  Assessment  Array 
Final  Report 


330 


March  2017 


Tjh**ai  cortrtrtrtwfi  -t  piwuphht 


p*9*  i  at  a. 


t«**a.i  ceowrLWWTBtAjiti^rti^ 


■  6PME  1  4 

SARA 

H11* 

RAW 

-iP«4-e 

RARA 

-3PME  5-6 

4PUE1B-. 

MJri* 

WIC 

Quillltor 

T54C* 

QUAlHtp 

wEL 

0W1,„, 

QMlilfcr 

cm*. 

fart  ull 

dll*  Him 

mi 

mi 

L*oW 

m 

<"3f0] 

m 

(n3fS) 

rnflin) 

mi 

[nftiflj 

mi 

13 

u 

2. 

±oe 

u 

3G71 

u 

BT 

4  00 

u 

11 

PCBW 

m&t - 

PCB-SS 

rtKS 

13 

u 

3 

*oo 

u 

3  0? 

u 

GT 

*« 

LI 

2] 

PCB63 

■ 

PC&64 

S3 

u 

3 

in 

u 

mi 

u 

67 

*00 

u 

33 

pcbm 

i» 

H 

3 

1  cc 

y. 

3  6-r 

GM 

j 

GT 

1134 

*00 

u 

re  Ml 

13 

u 

a. 

4  GO 

u 

3  07 

u 

G7 

*00 

LI 

11 

PCB6S 

pcb-jo 

13 

u 

a. 

4  GO 

y 

3  07 

u 

S7 

* 

Ll 

11 

PCBT1 

PCB-71 

13 

u 

a 

u 

4  00 

y 

3  6T 

u 

07 

i® 

u 

11 

E 

■ 

A  H 

.13? 

• 

PCB-75 

3-3 

u 

3 

u 

ADC 

y 

3«| 

u 

BT 

4  00 

u 

31 

3-3 

u 

3 

u 

AM 

u 

3  671 

u 

BT 

I 

u 

31 

PCB74 

PRC 

625 

12 

4M 

1 

7flcf 

40 a 

S»7 

3  €7 

673 

67 

701 

400 

715 

31 

S3 

1 

4  HI 

u 

3  6T 

BT 

*00 

31 

PCB-82 

13 

3, 

A  00 

3C7 

67 

4  00 

31 

PCBEJ 

13 

U 

3. 

U 

400 

V 

3  €7 

U 

67 

400 

U 

11 

PCB5T 

13 

3 

400 

U 

3  37 

67 

4  00 

11 

as  si 

43 

ta i 

1 

400 

u 

3  67 

17  3 

BT 

7  36 

*00 

31 

13 

3 

400 

u 

3  57 

67 

400 

31 

13 

u 

3 

400 

417 

3  67 

u 

67 

33  3 

400 

31 

PCB-35 

4GG 

13 

113 

3. 

400 

y 

3  67 

563 

67 

400 

u 

31 

PCB-101 

u 

13 

u 

a 

IJ 

4  OC 

y 

3  07 

u 

G7 

*00 

LI 

21 

HOB 

13 

36 

an 

4  GC 

Jli 

3  07 

57 

67 

666 

400 

664 

ii 

PCB105 

u 

13 

7,11 

J 

3  C? 

u 

400 

y 

3  07 

u 

G7 

*00 

Ll 

13 

u 

13 

u 

a  6] 

u 

4  00 

u 

3  67 

u 

67 

4  00 

U 

31 

PCB110 

aa 

13 

u 

3.b; 

u 

*00 

y 

3  67 

u 

57 

* 

U 

11 

PCB-1 U 

u 

13 

u 

3?J 

u 

400 

u 

3  67 

u 

67 

400 

u 

32 

PCBIli 

u 

13 

u 

3  O' 

r 

400 

y 

3  07 

u 

G7 

4  00 

U 

33 

PCB-1 1 7 

y 

13 

u 

W 

4  00 

y 

3  67 

y 

67 

4  00 

32 

PC  Bill 

24  5 

13 

!0  9 

as; 

4  00 

CM 

3  07 

17a 

07 

400 

Ll 

13 

PCB-1  IS 

U 

13 

u 

3  6] 

r 

4  00 

1 

3  67 

u 

67 

400 

U 

ii 

PCB-121 

P*C 

in 

13 

473 

3 

WT 

400 

5  SO 

3  67 

ITS 

07 

637 

*00 

»■ 

33 

PCB122 

13 

u 

a 

4  OC 

LI 

3  5? 

G7 

400 

Ll 

31 

n 

u 

3 

400 

y 

3  67 

BT 

*00 

U 

ii 

PCB134 

u 

3 

u 

4  W 

u 

36?" 

07 

*0 

u 

K 

PCB124 

13 

3 

400 

3  67 

67 

400 

11 

13 

u 

3. 

u 

400 

u 

3  671 

67 

400 

u 

31 

PC  &  112 

13 

u 

3 

400 

3  67 

■ 

400 

u 

PCB14J 

mnx - 

13 

3 

400 

V 

3  6^ 

67 

400 

11 

PCB.147 

PCB-liS 

PCBI41 

LI 

13 

u 

400 

3  67 

u 

67 

U 

400 

31 

PC&142 

PCB144 

LI 

13 

u 

33 

u 

400 

LI 

3  67 

U 

67 

u 

400 

U 

31 

PC&-H6 

li 

a 

400 

3  6? 

V 

31 

PGB147 

U 

M 

u 

3 

IJ 

*  CO 

3  67 

U 

Gf 

<00 

■11 

Psfl*2ol4 


Remedy  and  Recontamination  Assessment  Array 
Final  Report 


331 


March  2017 


Tjh**ai  cortrtrtrtwfi  d  piwuphht 


flARA-SPME  1  - 

HTlI 

-iPue  m 

Hilt 

Ft«.' 

l-BPME  u 

«11B 

-3PV£^ 

mi* 

-SPWE  M 

HAIM 

■  SOME  6j 

HIM 

ftARA 

SPME 

MS7l|t  . 

Anijyw 

P*C 

QMmf 

-mr 

Stum 

Ml 

Tfiiuif 

r«rL 

IEK3i 

OutMUf 

WTl 

ftrmll 

QiiUlHfcr 

-Utk. 

h*.L4i 

UMW 

ut,r~ 

ftp-4  UN 

HBl 

cmo 

!"(W 

(n37iW 

t"i vai 

hot: 

PC  CPUS 

16  5 

24  6 

3.67 

ice 

U 

3  63 

'1  OC 

4  Ei 

531 

00 

PCB-1S1 

00 

_ 

Perns 

IS  6 

H 

26  6 

3.BJ 

4  73 

406 

U 

3  63J 

115 

4  67 

IE) 

00 

. 

PCB-114 

X 

Pci&iiii  ‘ 

pqc- 

473 

13 

WE 

a.m 

KO 

406 

H3-T 

3  67 

1H 

467 

Ml 

00 

573 

PCB-IM 

PCB-1M 

PCB-161 

13 

3B7 

406 

U 

3  67 

4  67 

00 

— 

PGB-161 

U 

3.57 

u 

406 

U 

3  67 

u 

4  57 

00 

— 

u 

PCB-16S 

13 

U 

2.67 

u 

406 

U 

3  67 

u 

4.57 

JJ 

PCB-171 

PCB-171 

33 

u 

1ET 

U 

4  CC 

V 

3  67 

u 

4  67 

OC 

U 

33 

u 

0  57 

405 

u 

3  67 

u 

4  57 

OC 

U 

PCB-171 

43 

u 

3G  7 

4  OC 

V 

3  67 

u 

4,67 

GO 

U 

pce-ij^ 

13 

u 

0  57 

400 

u 

3  67 

u 

4  57 

U 

FCB-177 

33 

u 

3  ET 

4  Gfl 

u 

3  €7 

u 

4.67 

U 

PC&I7S 

PCB-nil 

fCBPIW 

PCB-1** 

^1*4 

....  i 

0  67 

u 

405 

u 

- 367 

— — j 

4  57 

e 

u 

"55 

— 

PCB-1S2 

PRC 

736 

13 

777 

3B7 

620 

406 

B17 

3  67] 

147 

4  67 

591 

S32 

11 

u 

3  AT 

PCB-1S4 

30 

3E7 

400 

u 

3  67 

4  57 

U 

00 

11 

3  BT 

4  06 

u 

3  67 

4  67 

i 

00 

PC  B- 196 

10 

207 

405 

u 

3  67 

4  57 

00 

FC10.137 

13 

3B7 

405 

V 

3  67 

U 

4  67 

CO 

PCB-199 

10 

3.57 

406 

V 

3  67 

u 

457 

00 

PC  B- IDO 

13 

u 

JJJ 

u 

4  Mi 

U 

3  67 

y 

4  67 

1 

GO 

V 

PC  B- 201 

-30 

3  57 

406 

u 

3  67 

u 

457 

00 

PC  B- 302 

11 

-  3B7 

405 

U 

3  67 

4  67 

00 

PC  B.  201 

u 

10 

3.57 

400 

u 

3  67 

407 

00 

PC  B- 204- 

PHC 

S24 

11 

SIB 

3  57 

1 147 

405 

1U6 

3  67 

10K 

4  67 

1177 

00 

1064 

PC  B- 306 

S3 

u 

3  67 

U 

4  OC 

3  67 

u 

4  57 

1 

u 

PC6P207 

PC  B- 304 

y 

i  4J 

4  CD 

u 

3  63 

II 

4  67 

k 

U 

4  4  CCD 

3C 

u 

C  30 

u 

0  30 

u 

D  30 

y 

1  030 

0  30 

u 

D  30 

d*»  BMC 

Lnftawnn  1 

l 

3 0 

iK 

u 

0-30 

015 

u 

5» 

u 

0  35 

010 

u 

Endno  akMiw 

(3t 

0» 

0  30 

0  K 

030 

030 

J.* 

Psg»3or4 


TflltAi  awotw 


■6PME  1  -t 

*«tB 

I— Saha 

-SPkEJJMIU 

qjMA-EPUE  W 

KARA 

.iOMEM 

HARA-&PME  IB-i 

Miii* 

Pi SC 

Qu4llli*r 

1B£C* 

.  .  |  ^ 

-ifiiunT  ‘  '■ 

iQUIilfer 

H4.L4I 

Quawhi 

QuaIHIp  1  (mj'iji 

l^rhoiniitr 

i«&la  SrtMKf  (nflfffl 

LnVfl?  1 

Ir^ai 

‘>>31 

L^nJuf 

Embn^tati 

y 

CM 

U  0  30 

u 

O'M 

ul  D» 

U 

on 

0  10 

u 

D  3C 

aamnu-SHC  iurfinrl  . 

r  u 

y  ii  :i> 

y 

»l7llYd-C ! 

16  7 

C  K 

^6  1 

m 

OM 

4 13  UK 

SM| 

on 

77^ 

■D  JC 

LI 

□  30 

;wtrf achfcf 

u 

. 

y  o  Xi 

ul  d  .% 

y 

. 

> 

^HGtC-  I 

y 

i  30 

uf  u,» 

,J 

0  M 

5]  ¥» 

U 

on 

0  30 

LI 

□  30 

y«liB«iciMir 

u  C  :>3 

y 

i 

y 

i: 

TaikjniM 

ul  16  M 

i 

f  ul  IE  * 

1 

1  o 

1 

U 

IB  DO 

1  U.  Hrt  dstectW  « IW  UCt  VW  !".«■  MOW  S4W  **  *fch  bit*** 

2  J  Aftt^tmnctrtnbon  d  Man*  ckhbinon  rengt 
•1  tlmvghr) 

DDE  ahWoroflpntiTt^^WffMfitw  MC*  PCS  P&rtrwwH  O t*#W 


Psfl*4  ot4 


Remedy  and  Recontamination  Assessment  Array 
Final  Report 


332 


March  2017 


TABLE  A2 


::  SiREM 

Leading  Science  Lasting  Solutions 


Remedy  and  Recontamination  Assessment  Array 
Final  Report 


333 


March  2017 


Table  A2  Elimination  Rates  Ike}  and  Percentage  to  deafly  Slate  Reached  c*y  perfcmiance  Reference  Compounds  (PRCs)  Dicing  Deployment 


1.  The  PRCs  nolee  "OUTLlEFTwere  removed  from  the  catenations.  See  report  text. 

2.  For  rara-spme-6-062116,  me  PRC  resells  were  noi  considered  reliable:  meretoe,  the  average  K  values  (Where  calculated  J  from  samples  i  to  $ 
were  applied  to  sample  6  to  correct  concenfrattorsfor  non-equilibrium  conditions  See  report  text 

3.  Abbreviations: 

d;  day  %\  percent  PCB:  Folyctilorinated  biphenyl 
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ATTACHMENT  B:  ERDC  ENVIRONMENTAL  LABORATORY  REPORT 
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130  Research  Lane,  Ste  2 
Guelph  ON  N1G5G3 
(5I9|  @22-2265 


Certificate  af  Analysis 

Concentrations  of  Freely-Dissolved  Analytes 

Measured  via  SP3™  Passive  Samplers 


Customer:  5 SC  Pacific  SiREM  Reference:  WSN-4801 

Project:  RARA  Round  2  Final  Report  Issued:  December  18,  2016 

Customer  Project:  HE  1551  Phase  04  Site  Sampling  Date:  July  18  to  August  15,  2016 


Introduction 

This  report  presents  the  results  for  7  SP3™  passive  samples  associated  with  sampler 
deployment  at  6  locations  for  the  Remedy  and  Recontamination  Assessment  Array 
(RARA)  project  in  San  Diego  Bay,  San  Diego,  California.  The  samplers  were  deployed 
on  July  18,  2016  and  retrieved  on  August  15,  2016  to  measure  freely-dissolved 
concentrations  (Cfr^)  of  organochlorine  pesticides  (OCP),  polychlorinated  biphenyls 
(RGBs),  and  polycyclic  aromatic  hydrocarbons  (PAHs)  in  sediments  The  data  analysis 
steps  are  provided  in  Attachment  A  and  the  Engineer  Research  and  Development 
Center  (ERDC)  Environmental  Laboratory  report  is  provided  in  Attachment  B. 

Sample  Summary 


Client  Sample  ID 

Sampler 

Deployment 

Date 

Sampler 
Collection  Date 

Analysis 

RARA-SPME  1-081516 

July  18,  2016 

August  15,  2016 

PCS,  PAH,  OCP 

RARA-SPME  2-081 51 6 

July  18,  2016 

August  15,  2016 

PCB,  PAH,  OCP 

RARA-SPME  3-081 51 6 

July  16,  2016 

August  15,  2016 

PCB,  PAH,  OCP 

RARA-5PME  4-081 51 6 

July  18,  2016 

August  15,  2016 

PCB,  PAH,  OCP 

RARA-SPME  5-081 51 8 

July  18,  2016 

August  15,  2016 

PCB,  PAH,  OCP 

RARA-SPME  6-081 51 6 

July  18,  2018 

August  15, 2016 

PCB,  PAH,  OCP 

RARA-SPME  TB-081516 

Not  Deployed 

August  15,  2016 

PCB,  PAH,  OCP 

siremiab.com 
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Sampler  Design,  Deployment,  and  Chemical  Analysis 

The  SP3™  custom  sampler  design  for  this  project  consisted  of  a  4  *  10  centimeter  (cm) 
sheet  of  17  micrometer  (urn)  thick  low  density  polyethylene  (PE)  housed  in  a  stainless 
steel  mesh  envelope  attached  to  a  galvanized  steel  support  plate.  The  PE  was  spiked 
with  the  Performance  Reference  Compounds  (PRCs)  consisting  of  rare  PCBs 
congeners  assumed  to:  1)  not  be  present  in  the  media  in  which  the  samplers  were 
deployed,  or  2)  present  at  concentrations  so  low  as  to  be  inconsequential,  not  affect 
calculations  involving  PRCs,  and  insignificant  compared  to  the  concentration  of  other 
freely-dissolved  PCBs  in  the  media  sampled  The  PRCs  used  for  this  project  were: 
PCB- 14,  PCB-36,  PCB-78,  PCB-104,  PCB-121,  PCB-142,  PCB-155,  PCB-192,  and 
PCB-2G4L 

Six  samplers  (labeled  on  chain  of  custody  as  RARA-SPME  1-081516  to  RARA-SPME 
6-081516)  were  deployed  in  the  surfieial  sediment  by  SSC  Pacific  on  July  18,  2016  and 
retrieved  on  August  15,  2016.  The  Sample  IDs  were  incorrectly  labeled  as  4SPME'3  in 
the  field  which  seems  to  indicate  solid  phase  microextraction  was  used,  however  the 
samplers  were  polyethylene  The  deployment  time  for  each  sampler  was  28  days,  within 
the  minimum  recommended  period.  The  samplers  were  placed  in  an  opaque  resealable 
bag,  then  placed  in  a  resealable  plastic  bag,  and  packaged  in  a  cooler  with  ice  or  ice 
packs  for  overnight  shipment  to  ERDC  Environmental  Laboratory  by  the  field  personnel. 
One  trip  blank  (sample  ID  RARA-SPME  TB-081516)  was  not  deployed  in  sediment,  but 
remained  in  original  packaging  under  cold  storage  (approximately  4  degrees  Celsius 
[°C]),  The  trip  blank  was  removed  from  the  packaging  by  field  personnel,  exposed  to 
ambient  field  conditions  for  approximately  5  minutes,  and  packaged  for  shipment  in  the 
same  manner  as  the  deployed  samplers. 

Processing  of  the  samplers  by  ERDC  Environmental  Laboratory  included  removal  the 
PE  from  the  stainless  steel  mesh  envelope,  wiping  any  visible  sediment  from  the  PE 
using  a  moist  tissue,  and  determination  of  the  concentrations  in  PE  of  PCB  congeners 
by  EPA  method  8082A,  PAHs  by  EPA  method  8270C,  and  pesticides  by  EPA  method 
8081  A.  The  analytical  report  provided  by  ERDC  Environmental  Laboratory  is  attached 
to  this  report  (Attachment  B), 

Results 

Oree  values  are  reported  in  Table  1.  ERDC  did  not  report  issues  during  the  analysis  of 
Work  Order  6081807  for  PAH  and  OCR,  and  all  surrogate  recovery  percentages  were 
within  the  acceptable  range.  The  surrogate  recovery  for  PCBs  were  also  within  the 
acceptable  range.  The  blank  spike  recovery  (BS  %Rec)  and  blank  spike  duplicate 
recovery(BSD  %Rec)  are  reported  as  224  3%  and  241.1%,  respectively  for  PCB-141, 
which  is  outside  the  acceptable  range. 


1  PCB  shorthand  nomenclature  used  in  this  report  follows  the  Chemical  Abstract  Serv  ice  (CAS)  nomenclature  used 
by  DSEPA  (2003):  United  States  Environmental  Protection  Agency  (USEPA).  2003.  Table  of  PCB  Species  by 
Congener  Number. 
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It  should  be  noted  that  the  concentrations  of  two  PRCs  (PCB-1 04  and  PCR-155)  in  the 
samplers  exposed  to  field  sediments  appeared  to  be  elevated  relative  to  the  trip  blank. 
These  results  are  unexpected  based  on  experience  with  these  PRCs,  as  analyzed  in 
samplers  by  multiple  laboratories  in  multiple  sites,  including  San  Diego  Bay.  This 
observation  could  be  due  to  analytical  error,  sample  contamination,  or  presence  of 
PRCs  in  the  field  sediment.  PCB-1 04  was  not  detected  in  sediment  samples  associated 
with  this  project  above  detection  limits  of  0  06  micrograms  per  kilogram  (pg/kg)  to  0.09 
pg/kg  (PCB-1 55  was  not  reported).  Therefore,  PCB-1 04  and  PCB-155  were  not 
included  in  the  PRC  model  calculations. 

PRC  data  associated  with  samples  3,  4,  and  5  were  extremely  unusual  and  indicated 
sampling  conditions  were  insufficient  to  reach  levels  of  steady  state  normally  observed 
in  the  SP3  samplers.  The  PRC  data  with  these  samplers  were  not  considered  reliable; 
therefore,  the  average  k*  values  (where  calculated)  from  samples  1,  2,  and  6  have  been 
applied  to  samples  3,  4,  and  5  to  correct  concentrations  for  non-equilibrium  conditions. 
This  assumes  that  the  conditions  for  samplers  1,  2,  and  6  apply  to  samples  3,  4,  and  5. 

It  should  also  be  noted  the  sample  IDs  in  the  PCB  congener  results  from  ERDC 
{'6081807  3PAWAR  RARA  Congeners.xlsx')  are  not  identical  to  the  chain  of  custody  or 
PAH  and  OCR  results  from  ERDC  (’6081807  SPAWAR  RARA  FINAL.xls  ).  ERDC  has 
not  yet  confirmed  the  assumptions  on  the  sample  IDs  in  the  table  below  are  correct; 
therefore,  this  report  may  be  revised  if  the  assumptions  in  the  table  below  are  not 
correct. 

Assumptions  on  Sample  IDs  from  PCB  Congener  Results 


Sample  ID  in  the  PCB 
Congener  Results 

Sample  ID  in  the 
PAH/Pesticide  Results 

SPME  1  081516 

RARA-SPME  1-081516 

SPME  2  081516 

RARA-SPME  2-081516 

SPME  3  081516 

RARA-SPME  3-081516 

SPME  4  081516 

RARA-SPME  4-081516 

SPME  5  081516 

RARA-SPME  5-081516 

SPME  6  081516 

RARA-SPM  E  6-081516 

SPME  7  081516 

RARA-SPME  TB-031 51 6 
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Table  1.  Concentrador  of  Freely-Drasolved  {Cfree}  Analyte 


Cllenl  ID 

RARA-SPME-1-O0151S 

RAftA-SPME-I-001 510 

Analyte 

Analyte 

Group 

PRC 

Result 

IYDL 

Result 

Qualifier 

MDL  ! 

(M'L) 

Qualifier 

(PS'M 

(pg/L) 

[pgtL] 

i-M  ethyfrtaj)itthaE&ne 

3AH 

U 

9QOW 

U 

63000 

2-M  ethyfnaphrthalene 

=AH 

u 

75MB 

U 

50000 

Acenaphrthene 

=AH 

y 

44DOO 

U 

27000 

Acenaphthylene 

=AH 

u 

53000 

u 

33000 

Anthracene 

3AH 

u 

14000 

u 

3600 

Benzo(ajanthrae#n* 

=AH 

u 

1200 

6400 

960 

Bemofalpyrene 

=AH 

2100 

440 

u 

420 

Benzof  bjfluo  rant  he  ne 

3AH 

4200 

440 

5600 

420 

Benzo(§rii)peryiene 

=AH 

UL 

71 

UL 

100 

Benzofkyiuoraritiiene 

=AH 

1600 

440 

2000 

420 

Chrysene 

=AH 

U 

1200 

1900 

J 

960 

□ibens(a  ,h  )anthracene 

=AH 

U 

370 

u 

370 

Fluoranthene 

=AH 

1S000 

4200 

u 

2700 

Fluorene 

3AH 

U 

25000 

u 

15000 

1  ndero(  1 , 2,3-cd  )py  rene 

=>AH 

u 

260 

u 

230 

Naphthalene 

PAH 

u 

170000 

u 

120000 

Phenanttirene 

3AH 

u 

14000 

u 

3600 

Pyrene 

=AH 

27000 

4200 

11000 

2700 

PCB-1 

=CB 

u 

1700 

u' 

1000 

PC  0-3 

“*CB 

u 

320 

u 

200 

PC&4 

=CB 

V 

690 

u 

410 

PC  B-5 

=CB 

u 

310 

u 

190 

PC  0-6 

=CB 

u 

310 

u 

190 

PCB-7 

=CB 

u 

310 

u 

190 

PCB-B 

-CB 

u 

310 

u 

190 

PCB-9 

=CB 

u 

310 

u 

190 

PCB-lD 

=CB 

u 

690 

u 

410 

PC  B-12 

=CB 

u 

140 

u 

94 

PC  0-1 3 

^CB 

u 

140 

u 

94 

PCB-14 

=CB 

PRC 

PCB-1 5 

=CB 

u 

140 

J 

94 

PC  B- 16 

^CB 

u 

170 

u 

110 

PC  0-1 7 

=ce 

u 

170 

u 

no 

PCB-1S 

=CB 

u 

170 

u 

110 

PC  B-19 

=06 

u 

290 

u 

130 

PC  0-20 

=CB 

u 

100 

u 

71 

PCB-22 

=CB 

u 

100 

u 

71 

PCB-24 

=CB 

u 

170 

u 

110 

PC  0-25 

=CB 

u 

100 

u 

71 

PCB-26 

^CB 

u 

100 

u 

71 

PCB-27 

=CB 

u 

170 

u 

110 

PC0-2S 

=CB 

y 

100 

u 

71 

PCS- 29 

=CB 

u 

too 

u 

71 
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Cllenl  ID 

RARA-SPME-i-OeiSIS 

RARA-SPME-2-081 518 

Analyte 

Analyte 

Group 

PRC 

Result 

IYDL 

Result 

Qua  llller 

MDL 

(M'L) 

Qualifier 

(pgiL) 

(PS/L) 

[pg'LJ 

FCB-31 

*CB 

U 

100 

U 

71 

PCB-32 

=CB 

U 

170 

U 

110 

PCB-33 

*CB 

u 

100 

u 

71 

PC6-34 

=CB 

u 

too 

u 

71 

PCB-3S 

=CB 

u 

59 

u 

46 

PC  0-36 

=CB 

PRC 

PC  0-37 

=CB 

u 

59 

u 

46 

PCS- 40 

=CB 

u 

55 

u 

44 

PC  0-41 

=CB 

u 

55 

u 

44 

PC  0-42 

=CB 

u 

55 

u 

44 

PC  0-44 

=CB 

u 

55 

u 

44 

PC8-45 

^CB 

u 

52 

u 

01 

PC  0-46 

=CB 

u 

82 

u 

61 

PC  0-47 

=CB 

u 

55 

u 

44 

PCB-48 

*CB 

u 

55 

44 

PC  0-49 

=CB 

u 

55 

u 

44 

pce-si 

u 

82 

u 

61 

PCB-52 

=CB 

260 

55 

250 

44 

PC  0-53 

=CB 

u 

82 

u 

61 

PC  0-54 

-CB 

u 

84 

u 

62 

PC&56 

=CB 

V 

38 

u 

32 

PC  0-59 

=CB 

u 

55 

u 

44 

PC  0-60 

=CB 

u 

38 

u 

32 

PCB-03 

=CB 

u 

38 

u 

32 

PC  0-64 

-CB 

u 

55 

u 

44 

PC  0-66 

=CB 

98 

J 

38 

140 

32 

PCB-67 

=CB 

u 

38 

u 

32 

PC  0-69 

=CB 

u 

55 

u 

44 

PC  8-70 

=CB 

96 

J 

36 

65 

J 

32 

PCB-71 

=CB 

u 

55 

u 

44 

PC  0-73 

=CB 

u 

55 

u 

44 

PC6-74 

^CB 

71 

J 

38 

47 

J 

32 

PC  0-75 

=CB 

u 

5$ 

u 

44 

PCB-77 

=CB 

u 

25 

u 

24 

PCB-78 

PRC 

PC  0-01 

=CB 

y 

25 

u 

24 

PCB-32 

=CB 

u 

21 

u 

20 

PC  0-83 

=CB 

u 

21 

u 

20 

PC  0-84 

=CB 

u 

28 

u 

26 

PC  0-85 

-CB 

u 

21 

u 

20 

PC  0-87 

=CB 

y 

21 

u 

20 

PC  0-90 

=CB 

170 

21 

ISO 

20 

PCS-91 

=CB 

u 

25 

LI 

26 
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Cllenl  ID 

RARA-SPME-i-OeiSIS 

RARA-SPME-I-001 513 

Analyte 

Analyte 

Group 

PRC 

Result 

IYDL 

Result 

Qualifier 

MDL 

Qualifier 

tP9'L) 

<pg/L> 

[pg'Lj 

PCB-92 

*CB 

U 

21 

U 

20 

PC&93 

=CB 

U 

23 

u 

26 

PCB.95 

*ce 

170 

26 

195 

26 

PCB’97 

=CB 

35 

J 

21 

39 

J 

20 

PCB-99 

=CB 

86 

21 

73 

20 

PC  B.1D0 

=CB 

u 

26 

u 

26 

pce-ioi 

=CB 

u 

21 

u 

20 

RGB- 103 

=CB 

u 

23 

u 

26 

PC  B- 104 

=CB 

PRC 

PC  0.105 

=CB 

24 

J 

15 

29 

J 

16 

PCG-107 

=CB 

u 

15 

u 

16 

pce-iio 

^CB 

63 

21 

70 

20 

FCB-114 

^CB 

u 

15 

u 

16 

Perils 

=CB 

u 

21 

u 

20 

PC  B- 1 1 7 

*CB 

u 

21 

20 

PC  6-1 18 

=GB 

S3 

15 

87 

16 

PC&119 

=CB 

u 

21 

u 

20 

PCB.121 

=CB 

PRC 

PC  B-122 

=CB 

u 

15 

u 

16 

PC  B- 123 

-CB 

u 

15 

u 

16 

PC  B- 124 

=CB 

u 

15 

u 

16 

PC  B- 126 

=CB 

u 

11 

u 

12 

PCB-128 

=CB 

UL 

3.1 

UL 

9.6 

RGB- 129 

=CB 

UL 

3,1 

UL 

9.6 

PC  ft.  130 

=CB 

UL 

3.1 

UL 

96 

PCB-131 

=CB 

U 

11 

UL 

12 

PCB-132 

=CB 

u 

11 

UL 

12 

PC  B-134 

=CB 

u 

11 

UL 

12 

PC  B- 1 35 

^CB 

u 

11 

UL 

12 

PCB-136 

=CB 

UL 

95 

UL 

11 

PC  B- 137 

=CB 

UL 

6.1 

UL 

9.6 

PC  B-138 

^CB 

66 

L 

6.1 

75 

L 

9.6 

PC  B- 141 

=CB 

UL 

8.1 

UL 

9.6 

PCB-142 

=GB 

PRC 

PCfir-144 

=CB 

U 

11 

UL 

12 

PC  B- 146 

=GB 

UL 

8.1 

UL 

9.6 

PCB-147 

=GB 

U 

11 

UL 

12 

PCB-149 

=CB 

66 

11 

66 

L 

12 

PC  B- 151 

=CB 

11 

J 

11 

15 

JL 

12 

PCS- 153 

^CB 

43 

L 

6.1 

47 

L 

9.6 

PC  B-154 

=CB 

U 

11 

UL 

12 

PC  B- 155 

=GB 

PRC 

RGB- 156 

=CB 

UL 

6,3 

UL 

7.9 
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Cllenl  ID 

RARA-SPME-i-OeiSIS 

RAftA-SPME-I-001 318 

Analyte 

Analyte 

Group 

PRC 

Result 

IYDL 

Result 

Quallller 

MDL 

Oualiftor 

(pglL} 

(pg/L) 

[W'LJ 

PC©  157 

*CB 

UL 

0.3 

UL 

79 

PCS*  158 

=CB 

UL 

8.1 

UL 

9.6 

PCS.  183 

*ce 

UL 

8.1 

UL 

9.6 

PC©- 164 

=CB 

UL 

8.1 

UL 

96 

PC©  165 

=CB 

UL 

8.1 

UL 

9.6 

PC  ©167 

=CB 

UL 

6.3 

UL 

7.9 

PCD- 169 

=CB 

UL 

4  9 

UL 

65 

PCS- 170 

=CB 

UL 

33 

UL 

4.3 

PC  ©  1 7 1 

=CB 

UL 

4.1 

UL 

5.7 

PC  ©  1 72 

=CB 

UL 

3,3 

UL 

46 

PCS- 173 

=CB 

UL 

4.1 

UL 

5.7 

PC©174 

^CB 

UL 

4  1 

UL 

5.7 

PC  ©175 

=CB 

UL 

4.1 

UL 

5.7 

PC  ©176 

=CB 

UL 

3.6 

UL 

5.1 

PC  ©  1 77 

*CB 

UL 

4.1 

UL 

5.7 

PC©  178 

=CB 

UL 

4  1 

UL 

5.7 

PC  ©179 

=CB 

UL 

3.6 

UL 

5.1 

PC©130 

=CB 

4,6 

JL 

33 

8.4 

JL 

4.3 

PC©183 

=CB 

UL 

4  1 

UL 

57 

PC©  184 

~CB 

UL 

3.6 

UL 

5.1 

PC©165 

=CB 

UL 

4,1 

UL 

5.7 

PC  ©137 

=CB 

6.6 

JL 

4.1 

13 

JL 

5.7 

PC©1S9 

=CB 

UL 

2.7 

UL 

4.1 

PC©  190 

=CB 

UL 

33 

UL 

4.8 

PC©  191 

=CB 

UL 

3,3 

UL 

43 

PC  ©192 

=CB 

PRC 

PC  ©193 

=CB 

UL 

33 

UL 

4.3 

PC  ©  1 94 

=CB 

UL 

1.4 

UL 

25 

PC  ©  1 95 

=CB 

UL 

1.7 

UL 

2.3 

PC©196 

=CB 

UL 

1.7 

UL 

2.3 

PC  ©197 

=CB 

UL 

1.4 

UL 

2.5 

PC  ©199 

^CB 

UL 

1.4 

UL 

2.5 

PC©  200 

=CB 

UL 

1.4 

UL 

2.5 

PCB-2Q1 

=CB 

UL 

1.7 

UL 

2.8 

PC  ©202 

=CB 

UL 

1.4 

UL 

2.5 

PC  ©203 

=GB 

UL 

1.7 

UL 

2.8 

PC  ©204 

=CB 

PRC 

PC  ©205 

=CB 

UL 

1.4 

UL 

2.5 

PC&206 

=CB 

UL 

07 

UL 

1.5 

PC©207 

=CB 

UL 

058 

UL 

1.3 

PC  ©208 

=CB 

UL 

038 

UL 

1.3 

4,4-000 

='^£tic»dA 

U 

210 

ISO 

J 

120 

4. 4 '-DOT 

=esecide 

u 

65 

U 

40 
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Cllenl  ID 

RARA-SPME-i-O&ISIS 

RARA-SPME-2-081 518 

Analyte 

Analyte 

Group 

PRC 

Result 

IYDL 

Result 

Quainter 

MDL 

(W'LJ 

Qualifier 

[pglL) 

(pg/L) 

[pg'Lj 

4,4-  DDE 

210 

34 

150 

27 

Aldrin 

Pesticide 

U 

15 

U 

17 

alpha-BHC 

=e$tretfe 

U 

3300 

U 

2000 

aipha'Chlordsne 

^sticide 

U 

120 

u 

76 

bete-BHC 

Pesticide 

U 

3300 

u 

2000 

delta- BHC 

=estieide 

u 

2&M 

u 

1600 

Dieldrin 

Pesticide 

u 

450 

u 

270 

Endosulfan  1 

Pesticide 

u 

2700 

u 

1600 

Endosuifan  In 

=estc»de 

y 

690 

u 

3&0 

Endosuifan  sulfate 

^estcide 

u 

3700 

u 

2300 

Endrin 

Pesticide 

u 

250 

u 

150 

Endrin  aldehyde 

^esticWe 

u 

350 

u 

200 

Endrin  ketone 

Pesticide 

u 

29000 

u 

24000 

ijamina-BHC  (Lindane) 

Pesticide 

u 

3200 

u 

2000 

gamma-Chlordane 

Pesticide 

u 

120 

0 

74 

Heptathior 

feticide 

u 

35 

u 

29 

Heptechtor  epoxide 

Pesticide 

u 

290 

u 

170 

Methcxyehtor 

Pesticide 

y 

240 

u 

140 

Toxajsfiene 

^esttide 

u 

5500 

u 

3600 

Total  PC Bs 

1300 

1400 

Total  PAH 

53000 

27  M0 
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Table  1.  Concentrador  of  Freely-Dissolved  {Cfree}  Analyte 


Cllenl  ID 

R  AR  A-SPME-3  -081 5 1 6 

RARA-SPME-4-081516 

R  A  RA-SP  M  E-5-08  1 51 6 

Analyte 

Analyte 

Group 

PRC 

Result 

MDL 

Result 

Qualifier 

MDL 

Result 

Qualifier 

MDL 

(pg/L)  l 

Qualifier 

(P9TL) 

[pgs-) 

(pg/L> 

spgn-) 

ipgfL) 

i-MethyirapT*taiew 

3AH 

U 

75000 

U 

67000 

U 

$2000 

2-M  ethyfnaphrthafene 

=AH 

u 

71000 

U 

63000 

U 

53000 

Acenaphrthene 

=AH 

u 

41000 

U 

37000 

u 

34000 

Acenaphthylene 

=AH 

u 

50000 

U 

44000 

u 

41000 

Anthracene 

3AH 

u 

14000 

16000 

J 

13000 

u 

1  12000 

Benzo(ajanthrae#n* 

=AH 

1900 

J 

1300 

1700 

J 

1200 

1700 

J 

1100 

Benwfalpyrene 

=AH 

u 

510 

U 

450 

u 

420 

Benzol!  bjfluo  rant  he  ne 

3AH 

u 

510 

u 

450 

1500 

420 

Benzo(ghi)peryiene 

=AH 

UL 

92 

UL 

82 

UL 

76 

Benzof  kjfluoranthene 

=AH 

u 

510 

U 

450 

710 

J 

420 

Chrysene 

=AH 

1700 

3 

1300 

1500 

J 

1200 

1600 

J 

110-0 

□ibens(a  ,h  )anthracene 

=AH 

U 

430 

u 

390 

u 

350 

Fluoranthene 

=AH 

23000 

4300 

22000 

3800 

15000 

3500 

Fluorene 

3AH 

u 

24000 

u 

21000 

u 

20000 

1  ndena(  1 , 2,3-cd  )py  rene 

=>AH 

UL 

310 

UL 

280 

UL 

260 

Naphthalene 

PAH 

U 

160000 

U 

140000 

u 

130000 

Phenanttirene 

3AH 

26000 

J 

14000 

18000 

J 

13000 

u 

12000 

Pyrene 

=AH 

20000 

4300 

23000 

3S00 

16000 

3500 

PCB-1 

=CB 

u 

1600 

U 

1400 

u 

1300 

PC  0-3 

-CB 

u 

330 

U 

290 

u 

270 

PC&4 

=CB 

V 

670 

U 

600 

u 

550 

PC  B-5 

=CB 

u 

310 

U 

280 

u 

250 

PC  0-6 

=CB 

u 

310 

U 

280 

u 

250 

PCB-7 

=CB 

u 

310 

U 

280 

u 

250 

PCB-8 

-CB 

u 

310 

U 

280 

u 

250 

PCB-9 

=CB 

u 

310 

u 

280 

u 

250 

PCB-lD 

=CB 

u 

670 

u 

600 

u 

550 

PC  B-12 

=CB 

u 

150 

u 

130 

u 

120 

PC  0-1 3 

^CB 

0 

150 

u 

130 

u 

120 

PCB-14 

=CB 

PRC 

PCB-1 5 

=CB 

u 

150 

u 

130 

u 

120 

PC  B- 16 

^CB 

u 

ISO 

u 

160 

u 

140 

PC  0-1 7 

=ce 

u 

ISO 

u 

180 

u 

140 

PCB-1S 

=CB 

u 

130 

u 

160 

u 

140 

PC  B-19 

=06 

u 

290 

u 

260 

u 

240 

PC  0-20 

=CB 

u 

110 

u 

95 

U 

S7 

PCB-22 

=CB 

u 

110 

u 

95 

u 

87 

PCB-24 

=CB 

u 

ISO 

u 

160 

u 

140 

PC  0-25 

=CB 

u 

110 

u 

95 

u 

S7 

PCB-26 

^CB 

u 

110 

u 

95 

u 

87 

PCB-27 

=CB 

0 

ISO 

u 

160 

u 

140 

PC0-2S 

=CB 

u 

no 

u 

95 

u 

87 

PCS- 29 

=CB 

u 

110 

u 

95 

u 

87 
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Cllenl  ID 

RARA-SPME-3-081516 

RARA-SPME-4-081516 

R  A  RA-SP  M  E-5-08 1 51 G 

Analyte 

Analyic 

Group 

PRC 

Result 

MDL 

Result 

Qualifier 

MDL 

Result 

Qualifier 

MDL 

(pg/L)  l 

Qualifier 

(P9fL) 

[pgfL) 

(PS'LJ 

IPS"-) 

ipgfL) 

FCB-31 

*CB 

U 

110 

U 

95 

u 

67 

PCB-32 

=CB 

U 

ISO 

U 

160 

u 

140 

PCB-33 

*CB 

M 

no 

U 

95 

y 

07 

PC6-34 

=CB 

U 

110 

U 

95 

u 

07 

FCB-3S 

=CB 

U 

65 

U 

58 

u 

53 

PC  0-36 

=CB 

PRC 

PC  0-37 

=CB 

u 

65 

U 

58 

y 

53 

PCS- 40 

=CB 

u 

61 

u 

54 

u 

50 

PC  0-41 

=CB 

u 

61 

u 

54 

u 

50 

PC  0-42 

=CB 

u 

61 

u 

54 

u 

50 

PC  0-44 

=CB 

y 

61 

u 

54 

u 

50 

PC8-45 

^CB 

u 

09 

u 

79 

y 

72 

PC  0-46 

=CB 

u 

09 

u 

79 

u 

72 

PC  0-47 

=CB 

u 

61 

u 

54 

u 

50 

PCB-48 

*CB 

u 

01 

u 

54 

y 

50 

PC  0-49 

=CB 

8 

61 

u 

54 

u 

50 

pce-si 

U 

S9| 

u 

79 

u 

72 

PCB-52 

=CB 

y 

671 

u 

54 

y 

50 

PC  0-53 

=CB 

u 

39 

u 

79 

y 

72 

PC  0-54 

-CB 

u 

90 

u 

80 

u 

74 

PC&56 

=CB 

y 

43 

u 

38 

y 

35 

PC  0-59 

=CB 

u 

61 

u 

54 

y 

50 

PC  0-60 

=CB 

u 

43 

u 

38 

u 

35 

PCB-63 

=CB 

u 

43 

u 

38 

y 

05 

PC  0-64 

-CB 

u 

61 

u 

54 

u 

50 

PC  0-66 

=CB 

u 

43 

u 

38 

y 

05 

PCB-67 

=CB 

u 

43 

u 

38 

y 

05 

PC  0-69 

=CB 

u 

61 

u 

54 

y 

50 

PC  8-70 

=CB 

u 

43 

u 

38 

y 

35 

RCB-71 

=CB 

y 

61 

u 

54 

u 

50 

PC  0-73 

=CB 

u 

61 

u 

54 

y 

50 

PC6-74 

^CB 

u 

43 

u 

38 

u 

05 

PC  0-75 

=CB 

u 

61 

u 

64 

y 

50 

PCB-77 

=CB 

u 

29 

u 

26 

y 

24 

PCB-7S 

PRC 

PC  0-01 

=CB 

u 

29 

u 

26 

u 

24 

PCB-S2 

=CB 

y 

24 

u 

22 

y 

20 

PC  0-83 

=CB 

y 

24 

u 

22 

u 

20 

PC  0-84 

=CB 

u 

32 

u 

29 

u 

26 

PC  0-85 

-CB 

y 

24 

u 

22 

y 

20 

PC  0-87 

=CB 

y 

24 

u 

22 

u 

20 

PC  0-90 

=CB 

u 

24 

u 

22 

53 

20 

PCS-91 

=CB 

y 

32 

u 

29 

y 

26 
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Cllenl  ID 

RARA-SPME-3-081513 

RARA-SPME-4-081516 

R  A  RA-SP  M  E-5-08 1 51 G 

Analyte 

Analyle 

Group 

PRC 

Result 

MDL 

Result 

Qualifier 

MDL 

Result 

Qualifier 

MDL 

(pg/LJ  l 

Qualifier 

(PflTD 

[pgfL) 

(P9TLJ 

iPflfl-J 

IP0L) 

PCB-92 

*CB 

U 

24 

U 

22 

U 

23 

PC&93 

=CB 

U 

32 

U 

29 

U 

26 

PCB.95 

*cb 

u 

32 

U 

29 

3S 

4 

23 

PCB’97 

=CB 

u 

24 

U 

22 

U 

23 

PCB-99 

=CB 

u 

24 

U 

22 

36 

J 

20 

PC  B.1D0 

=CB 

u 

32 

U 

29 

U 

26 

pce-ioi 

=CB 

u 

24 

U 

22 

U 

23 

RGB- 103 

=CB 

u 

32 

u 

29 

u 

26 

PC  B- 104 

=CB 

PRC 

PC  0.105 

=GB 

u 

IS 

u 

16 

u 

15 

PCG-107 

=CB 

u 

IS 

u 

16 

u 

15 

pce-iio 

^CB 

u 

24 

u 

22 

U 

23 

FCB-114 

^CB 

LI' 

IS 

u 

16 

u 

15 

Perils 

=CB 

u 

241 

u 

22 

u 

20 

PC  B- 1 1 7 

*CB 

u 

24 

u 

22 

u 

20 

PC  6-1 18 

=CB 

u 

13 

u 

16 

32 

J 

15 

PC&119 

=CB 

u 

24 

u 

22 

u 

20 

PCB.121 

=CB 

PRC 

PC  B-122 

=CB 

u 

IS 

u 

16 

u 

15 

PC  B- 123 

~CB 

u 

IS 

u 

16 

u 

15 

PC  B- 124 

=CB 

U 

IS 

u 

16 

LI 

15 

PC  B- 126 

=CB 

UL 

14 

UL 

12 

UL 

11 

PCB-128 

=CB 

UL 

10 

UL 

3.9 

UL 

3  2 

RGB- 129 

=CB 

UL 

10 

Ul 

3,9 

UL 

32 

PC  ft.  130 

=CB 

UL 

10 

UL 

3.9 

UL 

S.2 

PCB-131 

=CB 

UL 

13 

Ul 

11 

UL 

10 

PCB-132 

=CB 

UL 

13 

Ul 

11 

UL 

10 

PC  B-134 

=CB 

UL 

13 

UL 

11 

UL 

13 

PC  B- 1 35 

^CB 

UL 

13 

UL 

11 

UL 

10 

PCB-136 

=CB 

UL 

12 

UL 

10 

UL 

9.5 

PC  B- 137 

=CB 

UL 

10 

UL 

3.9 

UL 

S.2 

PC  B-138 

^CB 

UL 

10 

UL 

3.9 

37 

L 

32 

PC  B- 141 

=CB 

UL 

10 

UL 

3.9 

UL 

8.2 

PCB-142 

=GB 

PRC 

PCfir-144 

=CB 

UL 

13 

UL 

11 

UL 

10 

PC  B- 146 

=GB 

UL 

10 

UL 

3.9 

UL 

32 

PCB-147 

=GB 

UL 

13 

UL 

11 

UL 

13 

PC  B- 149 

=CB 

13 

JL 

13 

UL 

11 

44 

L 

13 

PC'B*  151 

=CB 

UL 

13 

UL 

11 

UL 

10 

PCS- 153 

^GB 

11 

JL 

10 

ii 

JL 

3.9 

UL 

3.2 

PC  B-154 

3CB 

UL 

13 

UL 

11 

UL 

10 

PC  B- 155 

*CB 

PRC 

RGB- 156 

=CB 

UL 

7.9 

UL 

7 

UL 

6.5 
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Table  1.  Concentrador  of  Freely-Drasolve'd  {Cfree}  Analyte 


Cllenl  ID 

R  AR  A-SPME-3  -081 5 1 6 

RARA-SPME-4-081516 

R  A  RA-SP  M  E-S-Ofl  1 51 6 

Analyte 

Analyte 

Group 

PRC 

Result 

MDL 

Result 

Qualifier 

MDL 

Result 

Qualifier 

MDL 

(pg/L)  l 

Qualifier 

(P9TL) 

[pgfL) 

(PtfM 

fpgfL) 

PC©  157 

*CB 

UL 

7.9 

UL 

7 

UL 

6,5 

PCS*  158 

=CB 

UL 

to1 

UL 

6.9 

UL 

32 

PCS.  183 

*ce 

UL 

10 

UL 

6.9 

UL 

8.2 

PC©- 164 

=CB 

UL 

10 

UL 

8.9 

UL 

3.2 

PC©  165 

=CB 

UL 

10 

UL 

6.9 

UL 

3  2 

PC  ©167 

=CB 

UL 

7.9 

UL 

7 

UL 

6  5 

PC  0-1 69 

=CB 

UL 

5.2 

UL 

5,5 

UL 

5.1 

PCS- 170 

=CB 

UL 

4.3 

UL 

39 

UL 

3.5 

PC  ©  1 7 1 

=CB 

UL 

5.3 

UL 

4.7 

UL 

4.3 

PC  ©  1 72 

=CB 

UL 

4.3 

UL 

8.9 

UL 

3,5 

PCS- 173 

=CB 

UL 

53 

UL 

4.7 

UL 

4.3 

PC©174 

^CB 

UL 

5,3 

UL 

4  7 

UL 

4.3 

PC  ©175 

=CB 

UL 

5  3 

UL 

4  7 

UL 

4.3 

PC  ©176 

=CB 

UL 

4.7 

UL 

4.2 

UL 

3.6 

PC  ©  1 77 

*CB 

UL 

5.3 

UL 

4.7 

UL 

4.3 

PC©  178 

=CB 

UL 

5.3 

UL 

4,7 

UL 

4.3 

PC  ©179 

=CB 

UL 

4.7 

UL 

4.2 

UL 

3.6 

PC©160 

=CB 

UL 

4  3 

UL 

3.9 

UL 

3  5 

PC©183 

=CB 

UL 

5,3 

UL 

4  7 

UL 

4.3 

PC©  184 

~CB 

UL 

4,7 

UL 

4.2 

UL 

3.3 

PC©1$5 

=CB 

UL 

5,3 

UL 

4  7 

UL 

4.3 

PC  ©137 

=CB 

UL 

5  3 

UL 

4.7 

5.6 

JL 

4.3 

PC©1S9 

=CB 

UL 

3  5 

UL 

3.1 

UL 

29 

PC©  190 

=CB 

UL 

4.3 

UL 

3.9 

UL 

35 

PC©  191 

=CB 

UL 

4.3 

UL 

39 

UL 

3.5 

PC  ©192 

=CB 

PRC 

PC  ©193 

=CB 

UL 

4.3 

UL 

3.9 

UL 

35 

PC  ©  1 94 

=CB 

UL 

1  9 

UL 

17 

UL 

1.6 

PC  ©  1 95 

=CB 

UL 

2  3 

UL 

2 

UL 

18 

PC©196 

=CB 

UL 

2.3 

UL 

2 

UL 

16 

PC  ©197 

=CB 

UL 

2 

UL 

1.7 

UL 

16 

PC  ©199 

^CB 

UL 

2 

UL 

1.7 

UL 

16 

PC©  200 

=CB 

UL 

2 

UL 

1.7 

UL 

16 

PCB-2Q1 

=CB 

UL 

2.3 

UL 

2 

UL 

1.8 

PC  ©202 

=CB 

UL 

2 

UL 

1.7 

UL 

16 

PC  ©203 

=GB 

UL 

2.3 

UL 

2 

UL 

IS 

PC  ©204 

=CB 

PRC 

PC  ©205 

=CB 

UL 

19 

UL 

1.7 

UL 

16 

PC&206 

=CB 

UL 

1 

UL 

0.89 

UL 

062 

PC©207 

=CB 

UL 

0.84 

UL 

0.75 

UL 

069 

PC  ©208 

=CB 

UL 

0.64 

UL 

0.75 

UL 

069 

4,4-000 

='^£tic»dA 

U 

200 

U 

200 

U 

200 

4. 4 '-DOT 

=esecide 

U 

56 

U 

56 

u 

56 
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Client  ID 

R  AR  A-SPME-3  -081 5 1  & 

RARA-SPME-4-081516 

R  A  RA-SP  M  E-5-08  1 51 G 

Analyte 

Analyte 

Group 

PRC 

Result 

MDL 

Result 

Qualifier 

MDL 

Result 

Qualifier 

MDL 

(pg/Lj  l 

Qualifier 

(P9TL) 

[pgfL) 

(PtfM 

IPS"-) 

ipgfL) 

4.4-  DDE 

U 

35 

U 

36 

U 

35 

Aldrin 

Pesticide 

u 

20 

U 

20 

U 

20 

alpha-BHC 

Pestfcicfe 

M 

3000 

U 

3000 

u 

3000 

aipha^Chlordsne 

Pesticide 

U 

120 

U 

120 

u 

120 

bete-BHC 

Pesticide 

u 

3000 

U 

3000 

u 

3000 

delta- BHC 

=*stieide 

u 

2600 

U 

2600 

u 

2600 

Dieldrin 

Pesticide 

u 

450 

U 

450 

u 

450 

Endosulfan  1 

Pesticide 

u 

2400 

u 

2400 

u 

2400 

Endosuifan  In 

=estic»de 

u 

640 

u 

640 

u 

640 

Endosuifan  sulfate 

^estcide 

u 

3300 

u 

3300 

u 

3300 

Endrin 

Pesticide 

u 

240 

u 

240 

u 

240 

Endrin  aldehyde 

=esticwe 

u 

330 

u 

330 

u 

330 

Endrm  ketone 

Pesticide 

LI' 

26000 

u 

26000 

u 

26000 

ijamina-BHC  (Lindane) 

Pesticide 

u 

2900 

u 

2900 

u 

2900 

gamma-Chlordane 

Pesticide 

u 

110 

u 

110 

u 

110 

Heptathior 

Pesticide 

u 

40 

u 

40 

u 

40 

Heptechtor  epoxide 

Pesticide 

u 

260 

u 

280 

u 

260 

Methcxyohtor 

^estictde 

y 

240 

u 

240 

u 

240 

Toxajsfiene 

^esttide 

u 

5500 

u 

5500 

u 

5500 

Total  PCBs 

29 

ii 

250 

Total  PAH 

73000 

63000 

36000 
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Table  1.  Concentrador  of  Freely-Dissolved  {Cfree}  Analyte 


Cllenl  ID 

R  AR  A-S  P  M  E  -6-0  61516 

Analyte 

Analyte 

Group 

PRC 

Result 

VOL 

(M'L) 

Qualifier 

tpgfL> 

i-M  ethy[rtaj)itthflE&ne 

3AH 

U 

65900 

2-M  ethyfnaphrthalene 

=AH 

u 

S  I  MB 

Acenapftthene 

=AH 

u 

40000 

Acenaphthylene 

=AH 

u 

57000 

Anthracene 

3AH 

u 

16000 

Benzo(ajanthrac#n* 

=AH 

3100 

J 

1400 

Benwfalpyrene 

=AH 

UL 

510 

Benzol!  bjfluo  rant  he  ne 

3AH 

2600 

L 

510 

Benzo(ghi)peryiene 

=AH 

UL 

04 

Benzofkjfluoraritiiene 

=AH 

UL 

510 

Chrysene 

=AH 

3500 

J 

1400 

□ibens(a  ,h  )anthracene 

=AH 

UL 

430 

Fluoranthene 

=AH 

33000 

4300 

Fluorene 

3AH 

U 

20000 

1  ndeno(  1 , 2,3-cd  )py  rene 

=>AH 

UL 

310 

Naphthalene 

PAH 

U 

170000 

Phenanttirene 

3AH 

u 

16000 

Pyrene 

=AH 

35000 

4300 

PCB-1 

=CB 

u 

1300 

PC  0-3 

-CB 

u 

370 

PC&4 

=CB 

u 

770 

PC  B-5 

=CB 

u 

350 

PC  0-6 

=CB 

u 

350 

PCB-7 

=CB 

u 

350= 

PCB-B 

-CB 

u 

350= 

PCB-9 

=CB 

u 

350= 

PCB-lD 

=CB 

u 

770 

PC  B-12 

=CB 

u 

160 

PC  0-1 3 

^CB 

u 

160 

PCB-14 

=CB 

PRC 

PCB-1 5 

=CB 

u 

160 

PC  B- 16 

^CB 

u 

100 

PC  0-1 7 

=ce 

u 

1$0 

PCB-1S 

=CB 

u 

190 

PC  B-19 

=06 

u 

330= 

PC0-2D 

=CB 

u 

120 

PCB-22 

=CB 

u 

120= 

PCB-24 

=CB 

u 

190 

PC  0-25 

=CB 

u 

120 

PCB-26 

^CB 

u 

120 

PCB-27 

=CB 

u 

190 

PC0-2S 

=CB 

u 

120 

PCS- 29 

=CB 

u 

120 
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Table  1.  Concentrador  of  Freely-Drasolve'd  {Cfree}  Analyte 


Cllenl  ID 

R  AR  A-S  P  M  E  -6-0  61516 

Analyte 

Analyte 

Group 

PRC 

Result 

VOL 

(M'L) 

Oualtftor 

(pgiq 

FCB-31 

*CB 

U 

120 

PCB-32 

=CB 

U 

190 

PCB-33 

*CB 

u 

120 

PC6-34 

=CB 

u 

120 

PCB-3S 

=CB 

u 

69 

PC  0-36 

=CB 

PRC 

PC  0-37 

=CB 

u 

69 

PCS- 40 

=CB 

u 

64 

PC  0-41 

=CB 

u 

64 

PC  0-42 

=CB 

u 

64 

PC  0-44 

=CB 

u 

64 

PC8-45 

^CB 

u 

9*5 

PC  0-46 

=CB 

u 

95 

PC  0-47 

=CB 

u 

64 

PCB-48 

*CB 

u 

64 

PC  0-49 

=CB 

8 

64 

pce-si 

u 

95 

PCS-52 

=CB 

y 

64 

PC  0-53 

=CB 

u 

95 

PC  0-54 

-CB 

u 

97 

PC&56 

=CB 

y 

44 

PC  0-59 

=CB 

u 

64 

PC  0-60 

=CB 

u 

44 

PCB-03 

=CB 

u 

44 

PC  0-64 

-CB 

u 

64 

PC  0-66 

=CB 

u 

44 

PCB-67 

=CB 

u 

44 

PC  0-69 

=CB 

u 

64 

PC  8-70 

=CB 

u 

44 

PCB-71 

=CB 

y 

64 

PC  0-73 

=CB 

u 

64 

PC6-74 

^CB 

y 

44 

PC  0-75 

=CB 

u 

64 

PCB-77 

=CB 

UL 

30' 

PCB-78 

PRC 

PC  0-01 

=CB 

UL 

30 

PCB-S2 

=CB 

UL 

24 

PC  0-83 

=CB 

UL 

24 

PC  0-84 

=CB 

U 

33 

PC  0-85 

-CB 

UL 

24 

PC  0-87 

=CB 

UL 

24 

PC  0-90 

=CB 

SI 

L 

24 

PCS-91 

=CB 

U 

33 

Page  12  of  15 


Remedy  and  Recontamination  Assessment  Array 
Final  Report 


352 


March  2017 


Table  1.  Concentrador  of  Freely-Drasolve'd  {Cfree}  Analyte 


Cllenl  ID 

RARA-SPME-6-0&151S 

Analyte 

Analyte 

Group 

PRC 

Result 

NDL 

(M'L) 

Oualtfter 

tfW 

PCB-92 

*CB 

UL 

24 

PG&93 

=CB 

U 

33 

PCB.95 

*CB 

56 

J 

33 

PCB’97 

=CB 

UL 

24 

PCB-99 

=CB 

45 

JL 

24 

PC  B.1D9 

=CB 

u 

33 

pce-ioi 

=CB 

UL 

24 

RGB- 103 

=CB 

u 

33 

PC  B- 104 

=CB 

PRC 

PC  0.105 

=GB 

UL 

IS 

PC  &- 1 07 

=CB 

UL 

18 

pce-iio 

^CB 

UL 

24 

FCB-114 

=CB 

UL 

16 

PCB-115 

=CB 

UL 

24 

PC  B- 1 1 7 

*CB 

UL 

24 

PC  6-1 18 

=CB 

39 

JL 

IS 

PC&119 

=CB 

UL 

24 

PCB.121 

=CB 

PRC 

PC  B-122 

=CB 

UL 

IS 

PC  B- 123 

~CB 

UL 

16 

PC  B- 124 

=CB 

UL 

16 

PCB-126 

=CB 

UL 

13 

PCB-128 

=CB 

UL 

9.6 

PC  B- 129 

=CB 

UL 

9.6 

PC  ft.  130 

=CB 

UL 

9.6 

PCB-131 

=CB 

UL 

12 

PCB-132 

=CB 

UL 

12 

PC  B-134 

=CB 

UL 

12 

PC  B- 1 35 

=CB 

UL 

12 

PCB-136 

=CB 

UL 

11 

PC  B- 137 

=CB 

UL 

96 

PC  B-138 

^CB 

40 

L 

9.6 

PC  B- 141 

=CB 

UL 

96 

PCB-142 

=CB 

PRC 

PCS- 144 

=CB 

UL 

12 

PC  B- 146 

=GB 

UL 

9.6 

PCB-147 

=CB 

UL 

12 

PC  B- 149 

=CB 

46 

L 

12 

PC  B- 151 

=CB 

UL 

12 

PCS- 153 

^CB 

UL 

96 

PC  B-154 

=CB 

UL 

12 

PC  B- 155 

=CB 

PRC 

RGB- 156 

=CB 

UL 

7  4 
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Table  1.  Concentrador  of  FreeSy-Drasolve'd  {Cfree}  Analyte 


Cllenl  ID 

R  AR  A-S  P  M  E  -6-0  31 5 1 6 

Analyte 

Analyte 

Group 

PRC 

Result 

VOL 

Ouatifter 

tP^U 

PC©  157 

^CB 

UL 

7.4 

PCS*  158 

=CB 

UL 

9.6 

PCS.  183 

*CB 

UL 

9.6 

PC©- 164 

=CB 

UL 

9.6 

PC©  165 

=CB 

UL 

9.6 

PC  ©167 

=CB 

UL 

7.4 

PCD- 169 

=CB 

UL 

5,0 

PCS- 170 

=CB 

UL 

39 

PC  ©  1 7 1 

=CB 

UL 

4.9 

PC  ©  1 72 

=CB 

UL 

3.9 

PCS- 173 

=CB 

UL 

4  9 

PC©174 

^CB 

UL 

4.9 

PC  ©175 

=CB 

UL 

4.9 

PC  ©176 

=CB 

UL 

4.3 

PC  ©  1 77 

*CB 

UL 

4.9 

PC©  178 

=CB 

UL 

49 

PC  ©179 

=CB 

UL 

4.3 

PC©1S0 

=CB 

UL 

3.9 

PC©183 

=‘CB 

UL 

4.9 

PC©  184 

~CB 

UL 

4  3 

PC©185 

=CB 

UL 

4,9 

PC  ©137 

=CB 

5,6 

JL 

4.9 

PC  ©189 

=CB 

UL 

3.1 

PC©  190 

=CB 

UL 

3.9 

PC©  191 

=CB 

UL 

3,9 

PC  ©192 

=CB 

PRC 

PC  ©193 

=CB 

UL 

3.9 

PC  ©  1 94 

=CB 

UL 

1  6 

PC  ©  1 95 

=CB 

UL 

2 

PC©196 

=CB 

UL 

2 

PC  ©197 

=CB 

UL 

1.7 

PC  ©199 

^CB 

UL 

1.7 

PC©  200 

=CB 

UL 

1.7 

PCB-2Q1 

=CB 

UL 

2 

PC  ©202 

=CB 

UL 

1.7 

PC  ©203 

=GB 

UL 

2 

PC  ©204 

=CB 

PRC 

PC  ©205 

=CB 

UL 

1.6 

PC&206 

=CB 

UL 

0.32 

PC©207 

=CB 

UL 

066 

PC  ©208 

=CB 

UL 

0.63 

4,4-000 

='^£tic»dA 

U 

230 

4. 4 '-DOT 

=esecjde 

u 

76 
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Table  1.  Concentrador  of  Freely-Dissolved  (Cfree)  Analyte 


Cllenl  ID 

RARA-SPME-S-OeiSIS 

Analyte 

Analyte 

Group 

PRC 

Result 

MDL 

(pgfLj  | 

Qualifier 

tfW 

4,4 -DDE 

^esftcide 

so 

J 

47 

Aldrin 

3estickJe 

UL 

26 

alpha-BHC 

=,e$trcide 

u 

4300 

eipha-Chlordsne 

Pesticide 

U 

160 

bela-BHC 

Pesticide 

U 

4300 

delta- BHC 

^estcide 

u 

3600 

DieWrin 

Pesticide 

u 

650 

Endcsulfan  1 

Pesticide 

u 

3500 

Endcsulfan  In 

strode 

u 

930 

Endoeylfan  so  if  ate 

=estcide 

u 

4300 

Endrin 

=e  stickle 

u 

350 

Endrin  aldehyde 

^esttcKie 

u 

4BO 

Endrm  ketone 

Pesticide 

u 

34000' 

ijamma-BHC  (Lindane) 

3estrcide 

u 

4100 

gamrna-Chlordane 

^esucide 

u 

160 

Heptathior 

Pesticide 

u 

53 

Heptachtor  epoxide 

^eslrcrde 

u 

400 

Methoxychlor 

Pesticide 

U 

330 

Toxaptiene 

^esttide 

u 

7700 

Total  PCBs 

310 

Total  PAH 

78000 

Notes 

1.  Interval:  depth  below  sediment-water  interface  in  centimeters 

2.  U'  Not  detected  at  (be  MDL  shown  in  the  second  column  for  each  sample 
&  d :  Analyte  eo  noentration  $  below  ca  liixation  ra  nge 

4.  L:  Percent  to  steady  state  less  than  10% 

5.  Abbreviations: 

DDD:  dichlorodiphenyldicllQroethane  DDT:  dchtoFodiphenyltnchloroetha'ie  pg/L:  picogram  per  liter 
DDE:  diclilorodipbenyldichloroethylene  MDL:  method  detection  Nmil 
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Attachment  A:  Data  Analysis  Methods 

Concentrations  of  Freely-Dissolved  DDX 

Measured  via  SF3™  Passive  Samplers 


The  concentration  of  analytes  in  PE  (Table  A1)  obtained  from  the  information  provided 
in  the  ERDC  Environmental  Laboratory  report  (Attachment  B)  are  used  in  a  multi-step 
data  process  to  calculate  Ctree  analytes  as  described  below. 

Step  1: 

The  concentrations  of  the  PRCs  in  PE  \PEt]  were  used  to  calculate  the  elimination  rate 
(/(*)  values  for  the  PRCs  in  each  deployed  sampler  using  the  following  equation 
(Lohmann,  2012); 


PRC  kt  ^  In 
where: 


-r t 


final 


PEt=o  =  the  average  concentration  of  the  PRC  present  in  the  PE  at  the 

beginning  of  the  deployment  (obtained  from  an  average 
measurement  of  the  trip  blanks); 

PEt  =  final  =  the  concentration  of  the  PRC  in  the  PE  after  the  deployment 

(obtained  from  each  deployed  PE  sampler);  and 

tmaf  =  the  deployment  time  (in  days). 

ke  =  the  elimination  rate  (in  days'1) 


PRC  ke  values  for  the  PRCs  in  each  sampler  are  shown  in  Table  A2  The  values  are 
also  expressed  as  a  percentage  of  steady  state  (concentration  at  equilibrium).  Several 
PRC  ke  values  were  not  calculated  and  were  treated  as  outliers  because  PEt  =  fin&i  values 
were  equal  to  or  greater  than  PEt  =  o  values. 

Step  2: 

The  second  step  was  to  estimate  ke  values  for  the  non-PRC  primary  analytes  (OCP, 
PAH,  and  non-PRC  PCB)  in  each  of  the  deployed  samplers.  This  was  accomplished  by 
developing  a  linear  regression  model  using  PRC  ke  values  (dependent  variable,  from 
Table  A2)  and  PE-water  partition  coefficients  (Kpe)  for  each  PRC  PCB  (independent 
variable,  Smedes  et  aL,  2009).  Note  that  regression  models  were  specific  to  each 
sampler  (Le,  not  global  to  the  whole  deployment)  as  local  geologic  and  hydrodynamic 
conditions  can  vary  greatly  within  a  site. 
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Values  were  logio-transformed  per  Tomaszewski  and  Luthy  (2008)  By  entering  the 
analyte-specific  Kpe  into  the  linear  regression  model  developed  for  each  sampler,  ke 
values  for  each  of  the  primary  analytes  for  each  sampler  were  calculated. 

Step  3: 

This  step  describes  the  calculation  of  sampling  rate  correction  factors  (CPs)  for  each 
primary  analyte  in  each  sampler.  The  following  equation  is  used,  as  adapted  from 
Lohmann  (2012): 


where: 
ke 

tffnaf 

Step  4: 

The  concentration  of  primary  analyte  in  the  PE  of  each  sampler  (obtained  from  Table 
A1)  were  multiplied  by  the  CF  values  to  calculate  the  steady-state  concentration  of 
primary  analytes.  Note,  no  impurities  were  observed  in  the  trip  blank  (e  g.,  non-PRC 
PCBs). 

Step  5: 

In  the  final  step,  the  steady-state  concentrations  are  divided  by  Kpe  values  (Choi  et  al , 
2013;  Lohmann  and  Muir,  2010,  Thompson  et  al.,  2015;  U.S.  EPA,  2012)  to  obtain  the 
concentrations  of  Cfree  primary  analytes  These  are  reported  in  Table  1  Cta®  Method 
Detection  Limits  (MDLs)  were  calculated  in  the  approach  described  above  using  the 
estimated  MDL  concentration  in  PE,  as  reported  by  EDRC  Environmental  Laboratory 
and  shown  in  Table  Al.  For  samples  in  which  the  percentage  of  steady  state  was 
indicated  to  be  less  than  10%  for  a  primary  analyte,  Cfree  was  calculated  and  given  an 
"L”  qualifier  in  Table  1 


=  the  elimination  rate  value  predicted  by  the  sampler-specific 
regression  model  (in  days1);  and 
=  the  deployment  time  (in  days). 
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Table  A2  Ebmimation  Rates  tkej  and  Percentage  10  deafly  Slate  Reached  c*y  perfcrmance  Reference  Compounds  (PRCs)  Dicing  Deployment 


1.  The  PRCs  noled  "OUTLIE  RT  were  removed  from  ihe  catcuelions  See  report  text. 

2.  For  rara-spme-3-001516,  rara-spme-4Ci$15i6.  and  RARArSPME-W»i5i&  the  PRC  results  were  nol  considered  reliable:  thene'ore. 
the  average  k,  values  (where  calculated)  from  samples  1 . 2.  and  6  were  applied  to  samples  3, 4.  and  5  to  correct  concentrations 

for  non-eqyiii&ritim  conditions,  see  mport  text 
3  Abbreviations: 

d:  day  %:  percent  PCB:  Folycfilorlnated  biphenyl 
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::  SiREM 

Leading  Science  Lasting  Solutions 


ATTACHMENT  B:  ERDC  ENVIRONMENTAL  LABORATORY  REPORT 
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USAGE  ERDC-EP-C 
3909  Halls  Ferry  Road 
Vicksburg,  MS  39180-6199 


13  December  2016 

Joel  Guererro 
Navy  -  SPAWAR 

Environmental  Science  and  Applied  System  Branch,  536( 

San  Diego,  CA  32152 
RE:  RARA 

Enclosed  are  the  results  of  analyses  for  samples  received  by  the  laboratory  on  18-Aug-201G  The  samples 
associated  with  this  report  will  be  held  for  90  days  from  the  date  of  this  report.  The  raw  data  associated  with  this 
report  wil  be  held  for  5  years  from  the  date  of  this  report  If  you  need  us  to  hold  onto  the  samples  or  the  data 
longe  r  the  n  these  specified  time  s,  you  will  ne  ed  to  notify  u  s  in  writin  g  at  least  30  days  befo  re  th  e  e  xpiration  dates, 
If  you  have  any  questions  concerning  this  report,  please  feel  free  to  contact  me. 


Sincerely, 


Jenifer  Milam 
Database  Manager 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

13-Dcc-2016 

WORK  ORDER  SUMMARY 


Sample  ID 

laboratory  ID 

Matrix 

DateS  am  pled 

Date  of  Work  Order 

RARA-SPME-1 -061516 

60S  1607-01 

passive  sampler  (calculated) 

15-Aug-2016 

lS-Aug-2016 

RARA-SPME-2  081516 

6081807-02 

passive  sampler  (calculated) 

15 -Aug -201 6 

18-Aug-2016 

RARA-SPME-3  -081516 

6081807-03 

passive  sampler  (calculated) 

15 -Aug -2016 

lS-Aug-2016 

RARA-SPME-d  -OS  1 5 16 

6081807-Cd 

passive  sampler  (calculated) 

15-Aug-2016 

lS-Aug-2016 

RARA-SFME-5  -081 516 

6081807-05 

passive  sampler  (calculated) 

15-Aug-2016 

lS-Aug-2016 

RARA-SPME-6  0®  1 5 1 6 

6081807-06 

passive  sampler  (calculated) 

15 -Aug -2016 

18- Aug  -2016 

RARA-SPME-TB-08 1 5 16 

60S  1807-07 

passive  sampler  (calculated) 

15 -Aug -20 16 

IS- Aug-201 6 

77*?  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  nsrsl  be  reproduced  in  its  entirely. 

Pafce  1  of  14 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

13-Dcc-2016 

Case  Narrative 

No  issues  were  experienced  during  trie  analysis  of  Work  Order  6081 807  unless  specified  below. 


77*?  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  xK  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rrsrsi  be  reproduced  in  i is  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RAPA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

13-Dcc-2016 

Notes  ami  Definitions 

Z^QCJ  See  case  narrative 

U  Analyte  include  d  in  iho  analysis ,  but  not  dete  cted 

J  Detected  but  bd  ow  the  Reporting  Limit;  therefore *.  result  is  an  estimated  eonoentration. 

DET  Ansdyta  DETECTED 

ND  An  NOT  DETECTED  Her  above  Hie  reporting  limit 

Not  Reported 

dry  Sample  results  reported  on  a  dry  weight  basts 

RPD  Relative  Percenl  Diffcrenc  e 


77*?  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rraisi  be  reproduced  in  i Is  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Environmental  Science  and  Applied  System  Branch*  5360' 

San  Di  eg  a  CA*  92152 

Project:  RARA 

Project  Manager  Joel  Guerciro 

Reportnid; 

13-Dcc-2016 

J 

RARA-SPME-1 

-081516 

6081807  01  (passive  sampler  (cal  minted)) 

Deletion 

Rqjt'rtsftg 

|  Analyte  Result 

Limit 

Limit 

Unit; 

Prepared 

Analyzed 

Method 

Notes 

ERDC-ELrEP-  c 

Qr can n chlorine  Pesticides  hv  EPA  Method  80$  I A 

4,4 -DDD 

ND 

4.00 

12.5 

ug/kg 

ll-Qct-2C16 

07-Dec -291 6 

EPA  SOS 1 A 

u 

4*4 -DDE 

25.1 

4.00 

12.5 

ug/kg 

11 -Oct-291 6 

Or7-Dtc-20l9 

EPA  E0E 1 A 

4^4 -DDT 

ND 

4.00 

12.5 

ug/kg 

11 -Oct-201 6 

07-Dec-20l9 

EPAE0E1A 

u 

Aldrin 

ND 

4.00 

12.5 

ug/kg 

U-Oet-20l$ 

07-Dec  -2m 

EPAE0E1A 

u 

alpiha-BHC 

ND 

4.00 

12,5 

ug/kg 

It -Oct- 291 6 

07-Dec -20  3  6 

EPA  SCSI  A 

u 

alpha-Chlordane 

ND 

4.00 

12.5 

ug/kg 

It -Oct-201 6 

07-Dee-2016 

EPAE0E1A 

u 

bcta-BHC 

ND 

4.00 

12.5 

ug/kg 

ll-Oci-2016 

07-Dec-2016 

EPA  SCSI  A 

u 

dclta-BHC 

ND 

4,00 

12,5 

ug/kg 

11  -Oct-291  € 

07-Dec -201  9 

EPA  SC®  1 A 

u 

Dieldrin 

ND 

4.00 

12,5 

Ug/kg 

11  Oct-291 6 

07-Dec -201 6 

EPA  SC®  1 A 

u 

Endosulfaii  t 

ND 

4.00 

12,5 

ug/kg 

It  Oct-291 6 

07-Dec -201 6 

EPA  SC®  1 A 

u 

Endosul  lui  n 

ND 

4.00 

12.5 

ug/kg 

11 -Oct-291 6 

07-Dec -201 9 

EPA  SC®  1 A 

u 

Endosul  fan  sulfate 

ND 

4,00 

12.5 

ug/kg 

N -Oct-2016 

07-Dec -203  9 

EPA  SC®  1 A 

u 

Endrin 

ND 

4,00 

12,5 

ug/kg 

ll-Oet-201^ 

07-Dec -201* 

EPA  SC®  1 A 

u 

Endrin  aldehyde 

ND 

4,00 

12.5 

ug/kg 

n-Oet-20ie 

07-Dec -203  6 

EPA  SC®  1 A 

u 

Endrin  ketone 

ND 

4,00 

12.5 

ug/kg 

11 -Oct- 291 6 

07-Dec-2016 

EPA  EC®  1 A 

u 

ganmia-BHC  (Lindane) 

ND 

4.00 

12.5 

ug/kg 

11 -Oct- 201 6 

07-DCC-2036 

EPAE0E1A 

u 

ganina-Chlordane 

ND 

4.00 

12.5 

ug/kg 

11 -Oct-291 6 

07-Dec  -20  3  9 

EPAE0E1A 

u 

Heptachlor 

ND 

4.00 

12.5 

ug/kg 

1 1  -Oct- 201 6 

07-Dec-2016 

EPA  SC®  1 A 

u 

Heptachlor  epoxide 

ND 

4,00 

12.5 

ug/kg 

11 -Oct-201 6 

07-Dec-2016 

EPA SCSI A 

u 

Mdhoxychlor 

ND 

4.00 

12.5 

ug/kg 

11  Oct-291 6 

07-Dec-2036 

EPA  SOS  1 A 

u 

Toxaphene 

ND 

200 

625 

ug/kg 

llOu-2919 

07-Dec -201 6 

EPA  SOS 1 A 

u 

surrogate.  2 A, 5,6  Tetrochierv-m-xyb JW 

M9 

120% 

25-1*0 

tt-Oct»2Q16 

0?- Dec-2016 

EDA  mi  A 

surrogate.  D«CO C hhrobiphtnyi 

205 

?9 ,8% 

30-135 

ll-Oct»2016 

02- Dec-2016 

EDA  30$1  A 

1  -Methylnaplilhaleiie 

ND 

09.9 

257 

ug/kg 

11  Oct-291 6 

12-Oct-2019 

EPAS270C 

u 

2-Meihy]  naphthalene 

ND 

09.9 

257 

ug/kg 

Ik Oct-291 6 

12-Qtt-2016 

EPA  827  OC 

u 

Accnaphthcnc 

ND 

09.9 

257 

ug/kg 

11  Oct-291  $ 

12-Oet-2019 

EPA  S 27 07 

u 

Acenaphthylene 

ND 

09.9 

257 

ug/kg 

ll-Cet-2919 

12-Qct-2019 

EPA8270C 

u 

Anthracene 

ND 

09,9 

257 

ug/kg 

11  Oct-291 9 

12-Oet-201& 

EPAS270C 

u 

Benzo  (a)  anthracene 

ND 

09.9 

257 

ug/kg 

11 -Oct- 201 6 

12-Oet-2016 

EPA  E 27 07 

u 

Bmzo  (a)  pyrene 

424 

09.9 

257 

ug/kg 

ll-0et-201^ 

l2‘Oet‘2016 

EPAE270C 

Hai/.o  (bj  fluoranthene 

S7S 

09.9 

257 

ug/kg 

11  -Oct-291 6 

I20et-20l9 

EPAE270C 

Benzo  (gFh,j)  perylenc 

ND 

09,9 

257 

ug/kg 

11  -Oct-201  9 

12-Oct-2016 

EPAS270C 

u 

B  otejO  (k)  fin  or  :uil  time 

S34 

09,9 

257 

ug/kg 

It  Oct-291 9 

12-Oet-201$ 

EPAS270C 

Chrysene 

ND 

09.9 

257 

ug/kg 

ll-Oct-2016 

12-Oct-2916 

EPAS270C 

u 

77*?  results  in  this  report  apply  to  the  sa tuples  analyzed  i n  accordance  yath  the  sham  of 
custody  doormen.  This  analytical  report  ttsrsl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

13-Dcc-2016 

RARA-SPME-1-081 516 

608  1 807-ft  I  (p  assi ve  *  am  p  l^r  (calfti  L  ar  ed)  > 


Detedi  on 

Reporting 

Analyte 

Result  Limit 

Limit 

Units 

Prepared 

Analyzed 

Method 

Notes 

ERDC-EL-EP-C 


Polynuclear  Aroniatir  Compound!  hy  GOMSwtth  Selected  ton  Monitoring 


Dibenz  (aji)  anthracene 

ND 

89,9 

257 

ug&g 

11  -Oct-201 9 

12'Oet'201S 

EPAS270C 

U 

Fluoranthene 

3S5 

89,9 

257 

ug/kg 

ll*Otl'2tild 

12-Oet-201S 

EPAE270C 

Fluorcne 

ND 

89,9 

257 

ug'kg 

1 1  -Oct-291 6 

12-Oet-2016 

EPAE270C 

U 

Indeno  (1,2,3-ed)  pyrene 

ND 

89,9 

257 

ugAg 

11 -Oct- 291 6 

12-Oct-2016 

EPAE270G 

u 

Naphthalene 

ND 

89.9 

257 

ug/kg 

11 -Oct-291 6 

12-<*t-2G16 

EPAE270C 

u 

Fhenanthrene 

ND 

89,9 

257 

ug'kg 

11 -Oct-291 6 

12-Oct-2016 

EPAE270C 

u 

Pyrene 

591 

89.9 

257 

ug/kg 

1 1  -Oct- 291 6 

12-OH-201& 

EPAE270C 

Sarogaiei  2-Fhiombtphenyl 

1500 

J  1.0% 

45- no 

11  Oct-2016 

12-Oct-2016 

EPAS270C 

Surrogate:  Tirpheryi-dl* 

1400 

56.0% 

40-125 

11 -Oct-2016 

12-Qct-2016 

SPA  827 OC 

77*?  results  in  this  report  apply  to  the  eu triples  analyzed  itt  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rtsrsl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Environmental  Science  and  Applied  System  Branch,  5360' 

San  Di  ego  CA,  92152 

Project:  RARA 

Project  Manager  Joel  Guemro 

Reported; 

13-Dcc-2016 

J 

RARA-SPME-2-081 516 

60S  1807-02  (passive  samp  lei’  (calculated)) 

Detection 

Reporting 

|  Analyse  Result 

Limit 

Limit 

Unite 

Prepared 

Analyzed 

M  cthod 

Notes 

ERDC-EL-EP  C 

On^io chlorine  Pesticides  fcv  EPA  Method  8081A 

4<4  DDD 

629 

4,00 

12.5 

ug/kg 

11  -Oct-261 6 

07-Dec -291 6 

EPA  80S  1 A 

J 

4^ -DDE 

21.7 

4,00 

12,5 

ug/kg 

11 -Oct-261 6 

07-Dec-2016 

EPA  £081 A 

4^4 -DDT 

ND 

4,00 

12.5 

ug/kg 

1 1  -Oct-261 6 

07-Dcc-2016 

EFA8081A 

U 

Aldrin 

ND 

4,00 

12.5 

ugAtg 

11 -Oct- 261 6 

07-DCC-2016 

EPA  8081 A 

U 

alpha-BHC 

ND 

4.00 

12.5 

ug/kg 

11  -Oct-261 6 

07-Dec-20lG 

ERA  SOS  1 A 

u 

alpha-Chlordane 

ND 

4.00 

12.5 

Mg/kg 

11 -Oct-261 6 

07-Dec-2016 

ERA  SOS  1 A 

u 

beta-BHC 

ND 

4.00 

12,5 

ug/kg 

11 -Oct-261 6 

07-Dec-2016 

ERA  SC®  1 A 

u 

deha-BHC 

ND 

4.00 

12.5 

ug/kg 

11  -Oct-261 6 

07-Dec -201 6 

ERA  8C®  1 A 

u 

Diddriti 

ND 

4.00 

12.3 

ug/kg 

11  -Oct-201 6 

07-Dec -2010 

EPA  80S  1 A 

u 

Endosulfan  I 

ND 

4.00 

12.5 

ug/kg 

11  -Oct-261 6 

07-Dec  -201 6 

EPA  8081 A 

u 

Endosulfanll 

ND 

4.00 

12.5 

ug/kg 

lt-Oci-2C1G 

07-Dec -201 6 

ERA  SO® 1 A 

u 

Endosulfan  sulfate 

ND 

4,00 

12.5 

ug/kg 

11  -Oet-261  € 

07-Dec -201  € 

EPA  £081 A 

u 

Ehdrin 

ND 

4.00 

12.5 

ug/kg 

11  -Oct-201  € 

07-Dec -2010 

EPA  8081 A 

u 

Endrin  aldehyde 

ND 

4.00 

12.5 

ug/kg 

ll-Ctt-2616 

07-Dec -20  3  6 

EPA  8081 A 

u 

Endrin  ketone 

ND 

4.00 

12,5 

ug/kg 

11 -Oct-261 6 

07-Dec -20 10 

EPA  8081 A 

u 

gamma-BHC  (Lindane) 

ND 

4.00 

12.5 

ugA^ 

11 -Oct-261 6 

07-Dec-2016 

ERA  £081 A 

u 

garama-Chlordane 

ND 

4,00 

12.5 

ug/kg 

11 -Oct-261 6 

07-Dec-2016 

EPA  £081 A 

u 

Heptachlor 

ND 

4.00 

12,5 

ug/kg 

11  -Oct-261 6 

07-Dec -201 6 

ERA  SOB  1 A 

u 

Heptachlor  epoxide 

ND 

4.00 

12,5 

ug/kg 

11 -Oct-261 6 

07-Dec  -201 6 

ERA  SOS  1 A 

U 

Mcthoxyehlor 

ND 

4.00 

12.5 

ugAtg 

11  Oct-261 6 

07-Dec-20U? 

EPA  SOS 1 A 

u 

Texaphctic 

ND 

200 

625 

ug/kg 

11  -Oct-261  $ 

07-Dec -2010 

EPA  SOS 1 A 

u 

Surrogate:  2 A.  3  fl  HtracNoro-m-ipltrse 

2S1 

102% 

25-  HO 

ll-Qct-2016 

07- Dec-2016 

EDA  SOS  1  A 

Surrogate:  DoaocUonah  t phenyl 

195 

70.6 % 

30-135 

U-Oct-2026 

07-  Dec-2016 

EDA  30$ 1 A 

Pol vitud ear  Aromatic  Compounds  bv  GC/M&  with  Selected  Ion  Mouiterhm 

1  -Methylnapluthalenc 

ND 

96.6 

276 

ug/kg 

It -Oct-261 6 

12-Ort-2016 

EPA  B270C 

u 

2-MethylnaphthaJ  one 

ND 

96.6 

276 

ug/kg 

11 -Oct-201 6 

12-Cfct-2016 

EPAS270C 

u 

Aunaphthcnc 

ND 

96.6 

276 

ug/kg 

N -Oct-201 6 

I20ct-20l6 

EPA  827 OG 

u 

Acenaphthylene 

ND 

96.6 

276 

ug/kg 

11 -Oct-201 6 

12-Oct-201£ 

EPA8270C 

u 

Anthracene 

ND 

96.6 

276 

ug/kg 

11  -Oct-2010 

12-Oct-2016 

EPA  8 270C 

u 

B«zc  (a)  anthracene 

648 

96,6 

276 

ug/kg 

11 -Oct- 261 6 

12-Oet-2016 

EPA  827 OC 

Benzo  (a)  pyrene 

ND 

96.6 

276 

ug/kg 

11 -Oct-261 6 

12-0^-2016 

EPA  8 27 0C 

u 

Banc  (bj  fluoranthene 

12S0 

96.6 

276 

ug/kg 

11 -Oct-261 6 

12-Oct-2016 

EPA  8270C 

Benzo  (g^j)  perylene 

ND 

96.6 

276 

ug/kg 

11  Oct-2010 

12-Oet-2016 

EPA  82700 

u 

Benzo  (k)  fluoranthene 

455 

96.6 

276 

ug/kg 

It -Oct-261 6 

12-Qct-2016 

EPA  82790 

Chrysene 

195 

96.6 

276 

ug/kg 

It -Oct-261 6 

ia-Oet-2016 

EPAS270C 

J 

Dibenz  (a.li)  anthracene 

ND 

96.6 

276 

ug/kg 

11  -Oct-261 6 

12Ot-20l6 

EPA  827 OC 

u 

The  results  in  this  report  apply  to  the  sanities  analyzed  in  accordance  yat/i  the  chain  of 
custody  document.  This  analytical  report  rrarsl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

13-Dcc-2016 

RARA-SPME-2-081 516 

6Q8  1807-02  (passive  sampler  (calculated)) 


Detection 

Reporting 

Analyte 

Result  Limit 

Limit 

Units 

Prepared 

Analyzed 

Method 

Notes 

ERDC-EL-EP-C 


PdjiindwrAr«ngdc  ComxnuiiLs  hv  GOMSjjlh  Selected  l<m  Monitoring 


Fluoranthene 

ND 

96.6 

276 

ug&g 

11 -Get-201 6 

12-Oct-2016 

EPAS27  00 

U 

Fluortite 

ND 

96,6 

276 

ug/kg 

lI-Oet-2016 

12-Oet-2016 

EPAE270C 

u 

Indeno  (1 ,2,3 -ed)  pyrene 

ND 

96,6 

276 

ug/kg 

ll-Oet-2016 

12-Oet-2016 

EPAE270C 

u 

Naphthalene 

ND 

96.6 

276 

ttg/kg 

ll-Oet-2010 

12-Oet-2016 

EPAE270G 

u 

Phenanthrene 

ND 

96.6 

276 

ug/kg 

1 1  -Gci-201 6 

12-Qet-2Q16 

EPAE270C 

u 

Pyrene 

£36 

96.6 

276 

Ug.'ltg 

11  -Gct-201 6 

12-Oet-2016 

EPAE270G 

Surrogate:  2- Fluoro biphe nyl 

16110 

565% 

45-110 

U-Oci-2016 

12OU2016 

m  woe 

Surrogate.  Terpfwpt-tB4 

15410 

53.0% 

40-125 

11-002016 

12-Oct-2Ql6 

BPAS270C 

77*?  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  ttsisi  be  reproduced  in  i is  enlinly. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  --  SPA  WAR 

Environmental  Science  and  Applied  System  Branch,  5360' 

San  Di  ego  CA,  92152 

Project:  RARA 

Project  Manager  Joel  Guercrro 

RqjtirUrJr 

13-Dcc-2016 

J 

RARA-SPME-3-081 516 

6081807-03  (passive  Bumpier  (calculated)) 

Detedi  on 

Rep-o  fling 

Analyte 

Result 

Limit 

Limit 

Units 

Prepared 

Analyzed 

14  elhod 

Notes 

ERDC-EL-EP  C 

Orsanoch] urine  Pesticides  hvEPA  Method  80S1A 

4,4 -DDD 

ND 

4,00 

12.5 

ug/kg 

It  -Oct-201 6 

07-Dec -291 6 

EPASOEtA 

U 

4,4 -DDE 

ND 

4,00 

12.5 

ug/kg 

ll-Oei-2til6 

07-Dee-29l6 

EPAEOEIA 

V 

4^4 -DDT 

ND 

4,00 

12.5 

ug/kg 

U-Q£t-2Cl6 

07-Dec -2016 

EPAEOEIA 

B 

Aitkin 

ND 

4,00 

12.5 

ug/kg 

ll-Oel-2016 

07-Dee -2916 

EPAEOEIA 

U 

alpha-BHC 

ND 

4.00 

12.5 

ug/kg 

1 1  -Oti-Sfll  6 

07-Dee-2016 

epaeoeia 

U 

alpha-Chlordanc 

ND 

4.00 

12.5 

ug/kg 

ll-Otl-2916 

07-Dee-2016 

EPAE0E1A 

B 

beta-BHC 

ND 

4.00 

12.5 

ug/kg 

11 -Oct-201 6 

07-Dec-2016 

EPAEOEIA 

u 

delta-BHC 

ND 

4,00 

12,5 

Ug/kg 

lt-Ott-2016 

07-Dec -291 6 

EPAEOEIA 

u 

Diddrin 

ND 

4.00 

12,5 

ug/kg 

It  -Oct-201 6 

07-Dee -291 6 

EPAEOEIA 

u 

Endosulfaii  [ 

ND 

4.00 

12,5 

ug/kg 

It  -Oct-201 6 

07-Dec -291 6 

EPAEOEIA 

u 

Eodofulfn  0 

ND 

4.00 

12.5 

ug/kg 

ll-Ocl-2016 

07-Dec -291 6 

EPAEOEIA 

u 

EndosuLfan  sulfate 

ND 

4,00 

12.5 

ug/kg 

H-Oct-2016 

07-Dee -291 6 

EPAEOEIA 

B 

Endrin 

ND 

4,00 

12.5 

ug/kg 

11  -Oct-2016 

07-Dee -291 6 

EPAEOEIA 

u 

Eiktrin  aldehyde 

ND 

4,00 

12,5 

ug/kg 

ll-Oct-2016 

07-Dee -291 6 

EPAEOEIA 

u 

Eiktrin  ketone 

ND 

4,00 

12.5 

ug/kg 

ll-Ot  1-2616 

07-Dee-2016 

EPAEOEIA 

b 

gamnia-BHC  (Lindane) 

ND 

4.00 

12.5 

ugAg 

ll-Cet-2616 

07-Dee-20I6 

EPAEOEIA 

b 

gamma-Chlordanc 

ND 

4.00 

12.5 

ug/kg 

ll-Ctl-2016 

07-Dee -201 6 

EPAEOEIA 

B 

HcptachDr 

ND 

4.00 

12.5 

ug/kg 

1 1  -Oct-261  6 

07-Dec-2916 

EPAEOEIA 

U 

HcptachDr  epoxide 

ND 

4,00 

12.5 

ug/kg 

ll-Gci-2616 

07-Dec-2016 

EPAEOEIA 

U 

Mcthoxychlor 

ND 

4,00 

12.5 

ug/kg 

ll-Oci-2616 

07-DeC-2016 

EPAEOEIA 

U 

Tt'xaphenc 

ND 

200 

625 

ug/kg 

It -Oct-201 6 

07-Dec -291  € 

EPAEOEIA 

u 

Surrogate:  2,4, 5,6  Tetrachterfrwxyb jw 

286 

m% 

25-140 

It-  Cctr2016 

W- Dec-2016 

EPA809LA 

Surrogate.  Deco vktorcbapfmi&i 

I$6 

68A% 

50-125 

U-Q&20I6 

07- Dec-2016 

MPA  mi  A 

1  -Methylnapluthalenc 

ND 

95.1 

in 

ugAtg 

1 1  -Oci-201 6 

12-04-2016 

EPAS279C 

u 

2-Methylnapliihalene 

ND 

95.1 

272 

ug/kg 

lt-Ocl-2016 

12-Oet-2916 

EPAE270C 

u 

A  cc  naphthene 

ND 

95.1 

272 

ug/kg 

ll-Oet-2016 

IfeOet-SOlC 

EPAE279C 

b 

Acenaphthylene 

ND 

95.1 

272 

ug/kg 

ll-Oet-2016 

l2-Oct-29l& 

EPAS279C 

u 

Anthracene 

ND 

95.1 

272 

ug/kg 

ll-Oet-2016 

12-Ott-2016 

EPAS279C 

u 

Bttizo  fa)  anthracene 

136 

95.1 

272 

ug/kg 

11 -Cel-261 6 

12-04-2016 

EPAE279C 

J 

Bcnzo  (a)  pyraie 

ND 

95.1 

272 

ug/kg 

11 -Gel-261 6 

12-Ort-2016 

EPAE279C 

u 

Benzo  (b)  fluoranthene 

ND 

95.1 

272 

ug/kg 

ll-Oet-2616 

12-Oet-2016 

EPAE270C 

u 

Bmzo  (gPh,J)  p*rylene 

ND 

95,1 

272 

ug/kg 

ll-Oct-2616 

12-04-2016 

EPAS270C 

u 

Baud  (k)  fluoranthene 

ND 

95,1 

272 

ug/kg 

11 -Oct-201 6 

12-04-291  6 

EPAE279C 

u 

Clu-ytent 

122 

95.1 

272 

ug/kg 

1 1  -Get- 261  6 

12-04 -291  & 

EPAE279C 

J 

Dibenz  (a,h)  anthracene 

ND 

95.1 

272 

ug/kg 

U-Oe|.2C16 

12-Oet-2016 

EPA8270C 

u 

The  results  in  this  report  apply  to  the  sanities  attained  in  accordance  ynth  the  chain  of 
custody  document.  This  analytical  report  rrarsl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

13-Dcc-2016 

RARA-SPME-3-081 516 
6Q8  1807-03  (passive  samp  l^r  (calculated)) 


Detedi  on 

Reporting 

Analyte 

Result  Limit 

Limit 

Units 

Prtpared 

Analyzed 

Method 

Notes 

ERDC-EL-EP-C 


Polynuclear  Aromatir  Compound!  by  GCMS  wtth  Selected  ton  Monitor  me. 


Fluoranthene 

516 

95,1 

272 

ug&g 

1) -Oct-201 6 

12-Oet'201$ 

EPAS2?  DC 

Fluortite 

NB 

95,1 

272 

ug/kg 

11  -Oct-201 6 

12^Oct-2016 

EPAE270C 

U 

Indeno  (1+21 -cd)  pyrene 

ND 

951 

272 

ug/kg 

1 1  -Gct-201 6 

12-Oet-2016 

EPAE270C 

u 

Naphthalene 

ND 

951 

272 

ttg/kg 

11 -Cel- 201 6 

12-Qct-2016 

EPAE270C 

u 

Phenajithrene 

177 

951 

272 

ug/kg 

11 -Oct-201 6 

12-Oct-20)6 

EPAE270C 

J 

Pjreue 

44S 

951 

272 

ug/hg 

U-Oci-2016 

12-Oet-2016 

EPAS270C 

Surrogate.  2- Fhioro btph ? nyl 

141)0 

525% 

45- no 

U-Oetr2Q16 

12-Oct-2Q16 

EPAS270C 

Surrogate:  Terphem>i-di4 

1600 

57.5  % 

40-125 

11-0*2016 

12-Oct-2Q16 

EPA  S270C 

77*?  results  in  this  report  apply  to  the  eu triples  analyzed  itt  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rtsrsl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  --  SPA  WAR 

Environmental  Science  and  Applied  System  Branch,  5360' 

San  Di  ego  CA,  92152 

Project:  RARA 

Project  Manager  Joel  Guercrro 

Reportnid; 

13-Dcc-2016 

J 

RARA-SPM  E-4-081 51 6 

60S  1807-04  (passive  samp  lor  (calculated)) 

Detedi  on 

Reporting 

|  Analyse  Result 

Limit 

Limit 

Units 

Prepared 

Analyzed 

14  cthod 

Notes 

ERDC-EL-EP  C 

Organochlorine  Pesticides  fcvEPA  Method  80#1A 

4,4 -DDD 

ND 

4,00 

12.5 

ug/kg 

It  -Oct-2C1 6 

07-Dec -201 6 

EPAS061A 

U 

4,4 -DDE 

ND 

4,00 

12.5 

ug/kg 

lt-Oei-2016 

G7-Det-20l6 

EPAE0E1A 

V 

4^4 -DDT 

ND 

4,00 

12.5 

ug/kg 

U-Oct-2Cl« 

07-Dec -2016 

EPAE0E1A 

O 

Aitkin 

ND 

4,00 

12.5 

ug/kg 

ll-Oel-2016 

07-Dee -201 6 

EPAEQBIA 

O 

alpha-BHC 

ND 

4.00 

12.5 

ug/kg 

1 1  -Oti-Sfll  6 

07-Dee-2016 

EPAE0E1A 

U 

alpha-Chlordanc 

ND 

4.00 

12.5 

ug/kg 

lI-Otl-2fl16 

07-Dee-2O36 

EPAE0E1A 

U 

beta-BHC 

ND 

4.00 

12.5 

ug/kg 

11 -Oct-201 6 

07-Dec-2016 

EPAE0E1A 

D 

delta-BHC 

ND 

4,00 

12,5 

Ug/kg 

U-Oet-2016 

07-Dec -201 6 

EPAE081A 

U 

Diddrin 

ND 

4.00 

12,5 

ug/kg 

It  -Oct-201 6 

07-Dee -201 6 

EPAE031A 

U 

Endosulfaii  [ 

ND 

4.00 

12,5 

ug/kg 

It  -Oct-201 6 

07-Dec -201 6 

EPAEOSlA 

u 

Eodosul&n  0 

ND 

4.00 

12.5 

ug/kg 

lt-Ocl-2016 

07-Dec -201 6 

EPA  80® 1 A 

0 

EndosuLfan  sulfate 

ND 

4,00 

12.5 

ug/kg 

lt-Oei-2016 

07-Dee -201 € 

EPAS081A 

B 

Endrin 

ND 

4,00 

12.5 

ug/kg 

ltOet-2010 

07-Dee -201 6 

EPA  SCSI  A 

U 

Endrin  aldehyde 

ND 

4,00 

12,5 

ug/kg 

ll-Oct-2016 

07-Dee -201 6 

EPA  SC®  1 A 

U 

Endrin  ketone 

ND 

4,00 

12.5 

ug/kg 

ll-Ott-2fl16 

07-Dee-2O16 

EPAE0E1A 

U 

gamina-BHC  (Lindane) 

ND 

4.00 

12.5 

UgAg 

11 -Oct- 201 6 

07-Dee-2016 

EPAE0E1A 

u 

gamoia-Chlordinc 

ND 

4.00 

12.5 

ug/kg 

11 -Cel- 2016 

07-Dee -201 6 

EPA  £081 A 

u 

HcptachDr 

ND 

4.00 

12.5 

ug/kg 

1 1  -Oct-201  6 

07-Dec-2O16 

EPA  SOS  1 A 

u 

Hcptachbi  epoxide 

ND 

4,00 

12.5 

ug/kg 

ll-Gci-2016 

07-Dec-2016 

EPA30B1A 

u 

Mtfhoxychlor 

ND 

4,00 

12.5 

ugAtg 

ll-Oci-2016 

07-DeC-2016 

EPA  SC®  1 A 

u 

Toxapbue 

ND 

200 

625 

ug/kg 

It -Oct-201 6 

07-Dee -201 6 

EPA  SOS l A 

u 

Surrogate:  2,4, 5,6  Tetrachlerv-tn-ltyb jw 

324 

lS4% 

25-140 

It-  0:1-2016 

07- Dee-2016 

EPA  808 1A 

ITurroeaie.  Deco  chbrobiphenyl 

214 

$8.5% 

SO- IS  5 

11-0:1-2016 

07- Dee-2016 

MPA  mi  A 

1  -Mcthylnapluthalene 

ND 

$4.7 

242 

ugAg 

1 1  -Oct-201 6 

12-04-2016 

EPAS270C 

u 

2-Methylnaplilhaleii« 

ND 

$4.7 

242 

ugAtg 

11 -Oct-201 6 

12-04-2016 

EPAS270C 

u 

Acenaphthcnc 

ND 

$4.7 

242 

ug/kg 

ll-Oel-2016 

1 2-Get -2016 

EPAS270C 

0 

Acenaphthylene 

ND 

$4.7 

242 

ugAg 

ll-Oet-2016 

12-Oct-201£ 

EPAS270C 

0 

Anthracoit 

109 

$4.7 

242 

ugAg 

ll-Oet-2016 

12-Ott-2016 

EPAS270C 

J 

Bbuc  (a)  anthracene 

121 

$4.7 

242 

ug/kg 

ll-Qtl-2016 

12-Qet-201G 

EPAE270C 

J 

Benzo  (a)  pvt  cue 

ND 

$4.7 

242 

ug/kg 

11 -Cel- 201 6 

12-Gct-2016 

EPAE270C 

u 

Benzo  (b)  fluoranthene 

ND 

$4.7 

242 

ug/kg 

11 -Oct- 201 6 

12-O4-2016 

EPAE270C 

u 

Benzo  (gPh,J)  pctylene 

ND 

$4,7 

242 

ug/kg 

It  -Oet-201  € 

12-Ott-2016 

EPAS270C 

u 

Benzo  (k)  fluoranthene 

ND 

$4,7 

242 

ug/kg 

N -Oct-201 6 

12-Oct-20I6 

EPAE270C 

u 

Chrysene 

109 

$4.7 

242 

ug/kg 

ll-Oet-2016 

12-Oct-2016 

EPAS270C 

I 

Dibenz  (a,h)  anthracene 

ND 

$4,7 

242 

ug/kg 

ll-Oet.2C16 

12-Oet-2016 

EPAE27DC 

0 

The  results  m  this  report  apply  to  the  sa tuples  analyzed  in  accordance  yath  the  chain  of 
custody  document.  This  analytical  report  ttsrsi  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

13-Dcc-2016 

RARA-SPM  E-4-081 51 6 

60S  1807-04  (passive  sampler  (calculated)) 


Detection 

Reporting 

Analyte 

Result  Limit 

Limit 

Unite 

Prepared 

Analyzed 

Method 

Notes 

ERDC-EL-EP-C 


Polynuclear  Aroniatir  Compound!  hy  GOMSwtth  Selected  Ion  Monitoring 


Fluoranthene 

4S4 

34,7 

242 

ug&g 

1) -Oct-201 6 

12-Oet'201$ 

EPAS2?  DC 

Fluortite 

ND 

84,7 

242 

ug/kg 

11  -Oct-201 6 

12^Oct-2016 

EPAE270C 

U 

Indeno  (1+2,3 -cd)  pyrene 

ND 

84.7 

242 

ug/kg 

1 1  -Gct-201 6 

12-Oct-2016 

EPAE270C 

u 

Naphthalene 

ND 

84.7 

242 

ttg/kg 

11 -Cel- 201 6 

12-Qct-2016 

EPAE270C 

u 

Phenajithrene 

121 

84.7 

242 

ug/kg 

11 -Oct-201 6 

12-Oct-2016 

EPAE270C 

J 

Pjreue 

52 1 

84.7 

242 

ugrtig 

U-Oci-2016 

12-Oet-2016 

EPAS270C 

Surrogate.  2-Fk&robipk*nyl 

1500 

$10% 

45- no 

11 -00,201$ 

12-Oct-2Q16 

EFA  $270C 

Surrogate:  Terpkem>l-dlA 

1400 

59.0% 

40-125 

ll-OdrlOM 

12-Oct-2016 

EPA  S270C 

77*?  results  m  this  report  apply  to  the  samples  analyzed  in  accordance  xsf h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rrnsl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Environmental  Science  and  A|jplied  System  Branch,  5360' 

San  Di  ego  CA,  92152 

Project:  RARA 

Project  Manager  Joel  Guerctro 

Reported; 

13-Dcc-2016 

J 

RARA-SPME-5-081 51 6 

60S  1807-05  (passive  samp  lor  (cal  minted)) 

Detection 

Reporting 

Analyte 

Result 

Lira  it 

Limit 

Units 

Prepared 

Analyzed 

14  dhod 

Notes 

ERDC-EL-EP  C 

Oreanochlori ne  Pesticides  hvEPA  Method  80S1A 

4,4 -DDD 

ND 

4,00 

12.5 

ug/kg 

It  -Oct-201 6 

07-Dec -201 6 

EPAEOEtA 

U 

4,4 -DDE 

ND 

4,00 

12.5 

ug/kg 

ll-Cet-20il6 

07-Dee-2016 

EPAEOEtA 

V 

4^4 -DDT 

ND 

4,00 

12.5 

ug/kg 

ll-Oet-2Cl6 

07-Dec -201 6 

EPAEOEtA 

U 

Aitkin 

ND 

4,00 

12.5 

ug/kg 

ll-Oel-2016 

07-Dec -201  € 

EPAE0E1A 

U 

alpha-BHC 

ND 

4.00 

12.5 

ug/kg 

1 1  -Oti-Sfll  6 

07-Dec-2016 

epaeoeia 

U 

alpha-Chlordanc 

ND 

4.00 

12.5 

ug/kg 

lt-Cel-2016 

07-DCC-2016 

EPAEOEtA 

U 

beta-BHC 

ND 

4.00 

12.5 

ug/kg 

11 -Oct-201 6 

07-Dec-2016 

EPAEOEIA 

u 

delta-BHC 

ND 

4,00 

12,5 

Ug/kg 

ll-Oet-2016 

07-Dec -201 6 

EPAEOEtA 

u 

Diddrin 

ND 

4.00 

12,5 

ug/kg 

It  -Oct-201 6 

07-Dee -201 6 

EPAEOEtA 

u 

Endosulfan  [ 

ND 

4.00 

12,5 

ug/kg 

It  -Oct-201 6 

07-Dec -201 6 

EPAEOEtA 

u 

Endosulfan  11 

ND 

4.00 

12.5 

ug/kg 

lt-Oct-2016 

07-Dec -201 6 

EPAEOEtA 

u 

Endosulfan  sulfate 

ND 

4,00 

12.5 

ug/kg 

lt-Oci-2Cl6 

07-Dee -201 6 

EPAEOEtA 

u 

Endrin 

ND 

4,00 

12.5 

ug/kg 

ltOct-2016 

07-Dec -201 6 

EPAEOEtA 

u 

Eiktrin  aldehyde 

ND 

4,00 

12,5 

ug/kg 

11 -Oct-201 6 

07-Dec -201 6 

EPAEOEtA 

u 

Endrin  ketone 

ND 

4,00 

12.5 

ug/kg 

ll-Ott-2016 

07-DCC-2016 

EPAEOEtA 

u 

ganina-BHC  (Lindane) 

ND 

4.00 

12.5 

ug/kg 

11 -Cel- 201 6 

07-Dec-20  3  6 

EPAEOEIA 

u 

gamoia-Chlordinc 

ND 

4.00 

12.5 

ug/kg 

ll-Ce  1-2016 

07-Dec -201 6 

EPAEOEIA 

u 

HcptachDr 

ND 

4.00 

12.5 

ug/kg 

1 1  -Oci-201 6 

07-Dec-2016 

EPAEOEtA 

u 

HcptachDr  epoxide 

ND 

4,00 

12.5 

ug/kg 

lt-Gct-2016 

07-Dec-2016 

EPAEOEtA 

u 

Mtfhoxychlor 

ND 

4,00 

12.5 

ugkg 

ll-Oct-2016 

07-DeC-2016 

EPAEOEtA 

u 

Texaphenc 

ND 

200 

625 

ug/kg 

It -0(1-2016 

07-Dec -201 6 

EPAEOEIA 

u 

Surrogate:  2,4, 5,6  Tetrachterfrwxyb}. w 

215 

96.5% 

25-140 

It-  Oct-2016 

07- Dee-2016 

BPA8091A 

Surrogate.  Deco chbrobiphenyl 

150 

67.4 % 

50-155 

ll-0ct-2016 

07.  Dee-2016 

MPA  mi  A 

1  -Mcthylnapluthalcnc 

ND 

77,9 

121 

ugAtg 

1 1  -Oci-201 6 

12-Ofct-201G 

EPAS270C 

u 

2-Methylnapliihalenc 

ND 

77.9 

121 

ug/kg 

lt-Oel-2016 

12-Oet-2016 

EPAE270C 

u 

Accnaphthcnc 

ND 

77,9 

222 

ug/kg 

]] -Oct-201 6 

l£-Get-20l£ 

EPAE270C 

u 

Acenaphthylene 

ND 

77,9 

121 

ug/kg 

ll-Oei-2016 

12-Oet-2016 

EPAS270C 

u 

Anthracene 

ND 

77,9 

222 

ug/kg 

11 -Oct-201 6 

12-Oet-2016 

EPAS270C 

u 

Btuzo  fa)  anthracene 

122 

77.9 

222 

ug/kg 

11 -Cel-201 6 

12-Qet-201G 

EPAE270C 

I 

Benzo  (a)  pyraic 

ND 

77.9 

222 

ug/kg 

11 -Cel- 201 6 

l2-Ort-20l£ 

EPAE270C 

u 

Bouto  (bj  fluoranthene 

2S9 

77.9 

222 

ug/kg 

11 -Cel-201 6 

12-Oet-2016 

EPAE270C 

Benzo  (gPh,J)  perylenc 

ND 

77,9 

222 

ug/kg 

It -Oct-201 6 

12-Oet-2016 

EPAS270C 

u 

BauC  (k)  fin  or  hiiI  time 

135 

77,9 

222 

ug/kg 

It  -Cct-201 6 

12-Oet-201$ 

EPAE270C 

I 

Chrysene 

111 

77,9 

222 

ug/kg 

It -Oct-201 6 

12-Oet-2016 

EPAE270C 

J 

Dibcnz  (a  Ji)  anlluaeene 

ND 

77.9 

222 

ug/kg 

U-Oet-2016 

12-Oet-2016 

EPAE270C 

u 

The  results  m  this  report  apply  to  the  sa tuples  analyzed  in  accordance  yath  the  chain  of 
custody  document.  This  analytical  report  ttsrsi  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

13-Dcc-2016 

RARA-SPME-5-081 51 6 
60S  1807-05  (passive  sampler  (calculated)) 


Detect!  <m 

Reporting 

Analyte 

Result  Limit 

Limit 

Units 

Prepared 

Analyzed 

Method 

Notes 

ERDC-EL-EP-C 


Polynuclear  Aromatir  Compound!  hy  GOMSitth  Selected  ton  Monitoring 


Fluoranthene 

323 

77,9 

222 

ug&g 

1) -Oct-201 6 

12-Oet'201$ 

EPAS270C 

Fluortite 

ND 

77,9 

222 

ug/kg 

ll-Oct-2fll6 

12^Oet-2016 

EPAE270C 

U 

Indeno  (1,2,3 -cd)  pyrene 

ND 

77,9 

222 

ug/kg 

ll-Oci-2016 

12-Oet-2016 

EPAE270C 

U 

Naphthalene 

ND 

77,9 

222 

ugAg 

11 -Cel-201 6 

12-Qet-2016 

EPAE270G 

U 

Fhenanthrene 

ND 

77,9 

222 

ug/kg 

ll-Oci-2016 

12-Qtt-2E06 

EPAE270C 

u 

Pyrene 

356 

77,9 

222 

Ug.'ltg 

U-Oci-2016 

12-Oet-20I6 

EPAE270G 

Surrogate:  2- Fluor® biphe a  yif 

OHO 

57.5% 

45- no 

U-Ocl-2016 

12-Oct-2QW 

m  8Z7QC 

Surrogpte;  Tbrph*)tyl-di4 

1200 

54.0 % 

40-125 

11-002016 

12-Oct-2Ql6 

BPA  8270C 

77*?  results  m  this  report  apply  to  the  samples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rrnsl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  --  SPA  WAR 

Environmental  Science  and  Applied  System  Branch,  5360' 

San  Di  ego  CA,  92152 

Project:  RARA 

Project  Manager  Joel  Guercrro 

Reported; 

13-Dcc-2016 

J 

RARA-SPME-6-0S1 516 

60®  1807-06  (passive  sampler  (calculated)) 

Detedi  <m 

Rep-ortjivg 

|  Analyse  Result 

Limit 

Limit 

Urnu 

Prepared 

Analyzed 

14  eihod 

Notes 

ERDC-EL-EP  C 

Oreanochlori ne  Pesticides  fav  EPA  Method  80#1A 

4,4 -DDD 

ND 

4,00 

12.5 

ug/kg 

It  -Oct-201 6 

07-Dec -291 6 

EPAEOEtA 

U 

4,4 -DDE 

Sj 09 

4,00 

12,5 

ug/kg 

ll-Oet-2916 

07-Dec-29l6 

EPAEOEtA 

J 

4,4' -DDT 

ND 

4,00 

12.5 

ug/kg 

1 1  -Oct-291  6 

Q7-Dec-2916 

EPAEOEtA 

U 

AJdhn 

ND 

4,00 

12.5 

ug/kg 

ll-Cet-2916 

07-Dee-2016 

EPAEOEtA 

o 

alpha-BHC 

ND 

4.00 

12.5 

ug/kg 

ll-Oci-2016 

07-Dec-2916 

EPAEOEtA 

u 

alpha-Chlordanc 

ND 

4.00 

12.5 

ug/kg 

It -Oct-291 6 

07-Dec-2916 

EPAS0S1A 

u 

beta-BHC 

ND 

4.00 

12.5 

ug/kg 

1 1  -Gc  1-201 6 

07-Dec-2016 

EPAEOEtA 

u 

delta-BHC 

ND 

4,00 

12,5 

ug/kg 

It -Oct-291 6 

07-Dec -291 6 

EPAEOEtA 

0 

Diddrin 

ND 

4.00 

12,5 

ug/kg 

11  -Oct-201 6 

07-Dee -291 6 

EPAEOEtA 

u 

Endosulfaii  [ 

ND 

4.00 

12,5 

ug/kg 

It  -Oct-201 6 

07-Dec -291 6 

EPAEOEtA 

u 

Eodofulfn  0 

ND 

4.00 

12.5 

ug/kg 

It -Oct-201 6 

07-Dec -291 6 

EPAEOEtA 

0 

EndosuLfan  sulfate 

ND 

4,00 

12.5 

ug/kg 

11 -Oct-291 6 

07-Dec -291  € 

EPAEOEtA 

B 

Endrin 

ND 

4,00 

12.5 

ug/kg 

It  -Oct-201  € 

07-Dec -291 6 

EPAEOEtA 

TJ 

Endrin  aldehyde 

ND 

4.00 

12.5 

ug/kg 

11-Oct-2016 

07-Dec -291 6 

EPAEOEtA 

u 

Endrin  ketone 

ND 

4.00 

12,5 

ug/kg 

ll-Qtt-2916 

07-Dee-2016 

EPAEOEtA 

JJ 

gamma-BHC  (Lindane) 

ND 

4.00 

12.5 

ug/kg 

lt-Cet-2916 

07-Dee-2016 

EPAE0E1A 

o 

garama-Chlordflne 

ND 

4,00 

12.5 

ug/kg 

ll-Oet-2916 

07-Dec -201 6 

EPAEOEtA 

o 

Heptachlor 

ND 

4.00 

12,5 

ug/kg 

1 1  -Oct-291  6 

07-Dec-2916 

EPAEOEtA 

u 

Heptachlor  epoxide 

ND 

4.00 

12,5 

ug/kg 

lt-Gct-2916 

07-Dec-2016 

EPAEOEtA 

u 

Mcthoxyehlor 

ND 

4.00 

12.5 

ug/kg 

lt-Oci-2916 

07-Dec-2916 

EPAEOEtA 

u 

Texaphctic 

ND 

200 

625 

ug/kg 

11 -Oct-201 6 

07-Dec -201 6 

EPAEOEtA 

0 

SurrogiM/  2 A.  J>,  fl  Utrachloro-m- inline 

196 

91.3% 

25-  140 

tt-Cct-2016 

02- Dec-2016 

EFA30SIA 

Sur/v gate.:  Decachlorobiphenyl 

132 

61.4 % 

30-135 

U-Oct-2016 

W -Dec-2016 

EDA  30$ 1 A 

i  Selected  ton  Monitoring 

1  -Mcthylnaplithalene 

ND 

75,1 

215 

ugAtg 

tt -Oct-201 6 

l2-Oet-2916 

EPAS279C 

u 

2-Methylnapltfhalene 

ND 

75  1 

215 

ug/kg 

It -Oct-201 6 

12-Qct-2916 

EPAE279C 

o 

Acenaphthcne 

ND 

75,1 

215 

ug/kg 

11  -Oct-201  € 

l2-Oct-29l6 

EPAE279C 

0 

Acenaphthylene 

ND 

75.1 

215 

ug/kg 

U -Oct-201 6 

l2-Oet-29t6 

EPAE270C 

0 

Anthracene 

ND 

75,1 

215 

ug/kg 

tt -Oct-201 6 

l2-Oet-29t& 

EPAE279C 

u 

Bouc  (a)  anthracene 

161 

75.1 

215 

ug/kg 

It -Oct- 291 6 

12-Oet-29T6 

EPAE279C 

I 

Benzo  (a)  pyrene 

ND 

75.1 

215 

ug/kg 

11 -Oct- 291 6 

12-Oet-2016 

EPAE279C 

u 

Banc  (bj  fluoranthene 

41$ 

75.1 

215 

ug/kg 

11 -Oct-291 6 

12-Ott-2916 

EPAE270C 

Benzo  (gPh,J)  perylenc 

ND 

75,1 

215 

ug/kg 

tt  Oct-201 6 

t2-Oct-2916 

EPAS279C 

u 

Benzo  (k)  fluoranthene 

ND 

75,1 

215 

ug/kg 

tt -Oct-201 6 

12-Ott-2916 

EPAE279C 

u 

Cfiryrene 

1S2 

75,1 

215 

ug/kg 

tt -Oct-201 6 

12-Qet-2916 

EPAE279C 

J 

Dibcnz  (a.h)  anthracene 

ND 

75.1 

215 

ug/kg 

tt -Oct-201 6 

12-Oet-2916 

EPAE27DC 

u 

77*?  results  ttt  this  report  apply  to  the  so  tuples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  doormen.  This  analytical  report  /tarsi  be  reproduced  in  i is  enlinly. 


Page  14  *124 


Remedy  and  Recontamination  Assessment  Array 
Final  Report 


380 


March  2017 


USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

13-Dcc-2016 

RARA-SPME-6-0S1 516 

60S  1807-06  (passive  sampler  (calculated)) 


Detedi  on 

Reporting 

Analyte 

Result  Limit 

Limit 

Units 

Prepared 

Analyzed 

Method 

Notes 

ERDC-EL-EP-C 


Polynuclear  Aromatir  Comxmnils  by  GCMS  vitli  Selected  Ion  Monitor  me. 


Fluoranthene 

526 

75,1 

215 

ug&g 

11 -Oct-201 6 

12-Oet'2D16 

EPAS270C 

Fluortiie 

ND 

75,1 

215 

ug/kg 

11  -Oct-201 6 

12^Oet-2016 

EPAE270C 

u 

Indeno  (1,2,3-edj  pyrene 

ND 

75,1 

215 

ug/kg 

1 1  -Gct-201 6 

12-Oet-2016 

EPAE270C 

u 

Naphthalene 

ND 

75,1 

215 

ttg/kg 

11 -Cel- 201 6 

12-Qet-2016 

EPAE270C 

u 

Fhcnanthrene 

ND 

75,1 

215 

ug/kg 

11  -Oct-201 6 

12-Qtt-2EN6 

EPAE270C 

u 

Pyrene 

55S 

75,1 

215 

ug/kg 

U-Oci-2016 

12-Oet-20I6 

EPAE270C 

Surrogate:  2- Fluoro biphe nyl 

1100 

50.0% 

45- no 

U-Qcl-2016 

12-Oct-2016 

m  mac 

Surrogpte;  Tbrph*)tyl-di4 

1500 

62.5% 

40-125 

11-002016 

12-Oct-2Ql6 

BPAS270C 

77*?  results  m  this  report  apply  to  the  samples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rrnsl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Environmental  Science  and  Applied  System  Branch,  5360' 

San  Di  ego  CA,  92152 

Project:  RARA 

Project  Manager  Joel  Guercrro 

Reportnid; 

13-Dcc-2016 

J 

RARA-SFME-TR-G81516 

60®  1807-07  (passive  sampler  (calculated)) 

Detedi  on 

Reporting 

|  Analyse  Result 

Limit 

Limit 

Unite 

Prepared 

Analyzed 

14  elhod 

Notes 

ERDC-EL-EP  C 

Oreanochlori ne  Pesticides  bv  EPA  Method  8081A 

4,4 -DDD 

ND 

4,00 

12.5 

ug/kg 

It  -Oct-2C1 6 

07-Dec -201 6 

EPA  8081 A 

U 

4,4 -DDE 

ND 

4,00 

12.5 

ug/kg 

ll-Oet-2016 

O7-Dee-2016 

EPAEOEIA 

V 

4^4 -DDT 

ND 

4,00 

12.5 

ug/kg 

U  -Oct-201 6 

07-Dec -2016 

EPAEOEIA 

B 

Aitkin 

ND 

4,00 

12.5 

ug/kg 

ll-Oet-2016 

07-Dee -201* 

EPAEOEIA 

U 

alpha-BHC 

ND 

4.00 

12.5 

ug/kg 

1 1  -Gct-201 6 

07-Dee-2O16 

epaeoeia 

U 

alpha-Chlordane 

ND 

4.00 

12.5 

ug/kg 

ll-Cet-2016 

O7-Dee-2016 

EPAE0E1A 

B 

beta-BHC 

ND 

4.00 

12.5 

ug/kg 

11 -Oct-201 6 

O7-Dec-2016 

EPAEOEIA 

u 

delta-BHC 

ND 

4,00 

12,5 

Ug/kg 

ll-Oet-2016 

07-Dec -201 6 

EPAEOEIA 

u 

Diddrin 

ND 

4.00 

12,5 

ug/kg 

U-Oct-2016 

07-Dee -201 6 

EPAEOEIA 

u 

Endosulfaii  [ 

ND 

4.00 

12,5 

ug/kg 

It  -Oct-201 6 

07-Dec -201 6 

EPAEOEIA 

u 

Eodosulfati  0 

ND 

4.00 

12.5 

ug/kg 

ll-Oct-2016 

07-Dec -201 6 

EPAEOEIA 

u 

EndosuLfan  sulfate 

ND 

4,00 

12.5 

ug/kg 

ll-Oa-2016 

07-Dee -201 6 

EPA  80S  1 A 

B 

Endrin 

ND 

4,00 

12.5 

ug/kg 

ll-Oct-2016 

07-Dee -201 6 

EPAEOEIA 

u 

Eiktrin  aldehyde 

ND 

4,00 

12,5 

ug/kg 

11 -Oct- 201 6 

07-Dee -201 6 

EPA EC® 1 A 

u 

Endrin  ketone 

ND 

4,00 

12.5 

ug/kg 

11 -Get- 201 6 

07-DCC-2016 

EPAEOEIA 

b 

gamina-BHC  (Lindane) 

ND 

4.00 

12.5 

ugA^ 

11 -Oct- 201 6 

O7-Dee-2016 

EPAEOEIA 

b 

gamoia-Chlordinc 

ND 

4.00 

12.5 

ug/kg 

ll-Oet-2fll6 

07-Dee -201 6 

EPAEOEIA 

B 

Hcptachkn 

ND 

4.00 

12.5 

ug/kg 

1 1  -Oct-201 6 

07-Dec-2016 

EPA8081A 

U 

Hcptachloi  epoxide 

ND 

4,00 

12.5 

ug/kg 

ll-Oci-2016 

O7-Dec-2016 

EPAEOEIA 

U 

Mtfhoxychlor 

ND 

4,00 

12.5 

ugAtg 

11 -Oct- 201 6 

O7-Dec-2016 

EPAEOEIA 

U 

Texaphenc 

ND 

200 

625 

ug/kg 

It -Oct-201 6 

07-Dec -201  6 

EPAEOEIA 

u 

Surrogate:  2,4, 5,6  TetrachlerQ.Ht.xyb ne 

249 

m% 

25-140 

It-  Oct-2016 

07- Dec-2016 

EPA  808 1A 

Surrogate.  Deco chbrobiphenyl 

177 

74 .8% 

50-155 

ll-Oct-2016 

07.  Dee-2016 

MPA  mi  A 

1  -Mcthylnapluthalene 

ND 

$2.9 

237 

ugAtg 

1 1  -Oct-201 6 

12-Oct-201G 

EPAS270C 

u 

2-Methylnaplilhalen« 

ND 

$2.9 

237 

ugAtg 

11 -Oct-201 6 

12-Cfcr-2016 

EPAE270C 

u 

Accnaphthcnc 

ND 

82.9 

237 

ug/kg 

11 -Oct-201 6 

12-Oet-2016 

EPA  82700 

B 

Acenaphthylene 

ND 

82.9 

237 

ug/kg 

ll-Oet-2016 

12-Oet-2016 

EPAS270C 

u 

Anthracene 

ND 

82.9 

237 

ug/kg 

11 -Oct-201 6 

12-Ott-2016 

EPAS270C 

u 

Benzo  (a)  anthracene 

ND 

82. 9 

237 

ug/kg 

11 -Oct-201 6 

12-Qet-201G 

EPA  82700 

u 

Benzo  (a)  pyrene 

ND 

82.9 

237 

ug/kg 

11 -Oct-201 6 

12-0^-2016 

EPA  82700 

u 

Baizo  (b)  fluoranthene 

ND 

82.9 

237 

ug/kg 

ll-Oet-2016 

12-Oet-2016 

EPA  82700 

u 

Benzo  (g^hji)  perylene 

ND 

82.9 

237 

ug/kg 

11 -Oct-201 6 

12-Cfct-2016 

EPAE270C 

u 

Benzo  fkf  fluoranthene 

ND 

82.9 

237 

ug/kg 

1 1  -Oct-201 6 

12-Qct-2016 

EPAE270C 

u 

Chrysene 

ND 

82.9 

237 

ug/kg 

ll-Oci-2016 

12-Oct  -201 6 

EPA8270C 

u 

Dibenz  (a,h)  anthracene 

ND 

82.9 

237 

ug/kg 

ll-Oet-2016 

12-Qct-2D16 

EPA  8270C 

The  results  m  this  report  apply  to  the  sanities  attained  in  accordance  yath  the  chain  of 
custody  document.  This  analytical  report  nsisi  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

13-Dcc-2016 

RARA-SFME-TR-G81516 

6081807-07  (passive  sampler  (calculated)) 


Detection 

Reporting 

Analyte 

Result  Limit 

Limit 

Units 

Prepared 

Analyzed 

Method 

Notes 

ERDC-EL-EP-C 


Polynuclear  Aroniatir  Com^onndi  hy  GOMSwtth  Selected  ton  Monitor  me. 


Fluoranthene 

ND 

82,9 

237 

ug&g 

11 -Get-201 6 

12-Qet-2Q1$ 

EPAS2?  00 

u 

Fluorene 

ND 

82,9 

237 

ug/kg 

ll-OEi-£01d 

12-Oet-2016 

EPAE270C 

u 

Indeno  (1 ,2,3 -ed)  pyrene 

ND 

82.9 

237 

ug/kg 

ll-Oet-2016 

12-Qet-2016 

EPAE270C 

u 

Naphthalene 

ND 

82.9 

237 

itg/kg 

ll-Oet-2010 

l2-0et-2Ql6 

EPAE270G 

u 

Fhenanthrene 

ND 

82.9 

237 

ug/kg 

1 1  -Gci-201 6 

12-Qet-2Q16 

EPAE270C 

u 

P>rcne 

ND 

82.9 

237 

ug/kg 

ll-Cel-2016 

12-Oct-2016 

EPAE270C 

u 

Surrogate:  2- Fluorv biphe nyl 

1300 

55.5% 

45- no 

U-Oci-2016 

12-Oct-2016 

mmoc 

ilurrowaie.  Terphenyi-dl# 

1400 

59.0% 

40-125 

U-Och2Q16 

12-Oct-2Ql6 

BPA  8270C 

77*?  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rrnsl  be  reproduced  in  its  entirely. 
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March  2017 


USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Environmental  Science  and  Applied  System  Brunch,  5360' 
San  Di  ego  CA,  92152 

Project:  PARA 

Project  Manager  Joel  Guerctro 

Reported: 

13-Dcc-2016 

Organoclilorine  Pesticides  by  EPA  Method  8081 A  -  Quality  Control 

ERDC-EL-EP-C 

Analyte 

Result 

Detection  Reporting 

Limit  Limit 

Units 

Spike  Source 

Level  Result 

%REC 

%REC 

Limits  RID 

RPD 

Limit  Nctes 

Batch  B610102-  ** *  DEFAULT  PREP 

**« 

Blank  (B610102BLK1) 

Prepared;  11 -Oct-201 6  Analyzed 

07-Dcc-2016 

4.4 r  -DDE 

ND 

4.00 

12-5 

Ugikg 

tr 

4.4 '-DDE 

m 

4.00 

325 

UgAg 

u 

4.4 ''-DDT 

HD 

4.00 

32  5 

ugAg 

u 

AJdrni 

HD 

400 

32.5 

ugAg 

u 

dpha-BHC 

HD 

4.00 

32.5 

ugAg 

u 

alph  a -Ch]  <r  danc 

HD 

4.00 

32.5 

ugAg 

u 

6e&-BHC 

HD 

4.00 

32,5 

ugAg 

0 

delta-BEC 

HD 

4.00 

325 

ug/kg 

u 

Diddnn 

HD 

4.00 

32.5 

ugAg 

0 

EndosuEfan  £ 

HD 

4.00 

125 

ugikg 

u 

Endosulf»  H 

HD 

4.00 

12.5 

□gAg 

cr 

Endoyulfani  sulfate 

HD 

4.00 

32.5 

ugAg 

u 

Endrin 

HD 

4.00 

1Z5 

ugAg 

u 

Endnn  addehyde 

HD 

4.00 

32.5 

ugAg 

cj 

Endnn  ketone 

HD 

4.00 

32.5 

ugAg 

u 

gamma-BHC  (Lindane) 

HD 

4.00 

325 

ugAg 

u 

giirri  m  a-Chl  ordane 

HD 

4.00 

12.5 

ugAg 

u 

HeptactiLw 

HD 

4.00 

32.5 

nfiAg 

0 

Hcptach  1  w  epootide 

HD 

4.00 

125 

ugAg 

(J 

Methoxyeliler 

HD 

4.00 

32.5 

ugAg 

u 

TorapSene 

HD 

200 

525 

ug^tg 

(J 

'rkirroealc,  2,4,5$  Tetracldoro-m-jykne 

281 

vsfai 

25(10 

111 

25-7419 

Surmgpti:  Deeacklordbiphenyl 

187 

u&kg 

2500 

74.8 

20-135 

LCS  (B6101Q2-BS1) 

Prepared:  11 -Oct-201 6  Analyzed 

07-Dcc-2016 

4,4-DDD 

225 

4.00 

12  5 

ugAg 

250.0 

902 

25-150 

4.4 '-DDE 

246 

4.00 

12.5 

ugAg 

250.0 

984 

35-140 

4.4' -DDT 

231 

4,00 

125 

UgAg 

250.0 

923 

45-140 

Alton 

ISO 

4.00 

125 

ugAg 

250.0 

76,2 

25-140 

dpha-BHC 

16S 

4.00 

12-5 

ugJkg 

250  0 

67  4 

60-130 

dpha-Chlifdant 

209 

4.00 

125 

ugAg 

250.0 

336 

65-125 

6eta-BHC 

221 

4.00 

125 

ugAg 

250.0 

33-2 

65-125 

detta-BHC 

e  io 

4.00 

12:5 

ugAg 

250  0 

324 

45-135 

Z-03.J 

Did  (kin 

225 

4.00 

125 

ugAg 

250  0 

399 

60-130 

Endosulfan  I 

216 

4.00 

12:5 

ugAg 

250  0 

36.3 

50-110 

End-o  suit  an  H 

233 

4,00 

125 

UgAg 

250.0 

952 

30-130 

Endejulfan  sulfate 

203 

4.00 

12  5 

ugAg 

250.0 

81.2 

55-135 

Endnn 

221 

4.00 

125 

250.0 

885 

55-135 

Endrin  aldehyde 

HD 

4.00 

125 

ugAg 

250.0 

55-135 

Z-0R& 

Eaton  ketone 

224 

4.00 

1Z5 

ugAg 

250  0 

396 

75-125 

gamma-BHC  (Lindane) 

200 

4.00 

125 

ugAg 

250  0 

SOI 

25-125 

77*?  results  in  this  report  a ppiy  to  the  sa triples  analysed  i n  accordance  >nf  h  the  chain  of 
c  it  study  document.  This  analytical  report  nsisi  be  reproduced  in  i is  entirely. 
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March  2017 


USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Environmental  Science  and  Applied  System  Branch,  5360' 
San  Di  eg  a  CA,  92152 

Project:  RARA 

Project  Manager  Joel  Guercrro 

Reportnid: 

13-Dcc-2016 

H 

Orgauocliioi  Jne  Pesticides  by  EPA  Method  8081 A  Quality  Control 

ERDC-E  L-  EP-C 

Detection 

Reporting 

Spike  Source 

%RJEC 

RPD 

“1 

Analyte 

R»uLt 

Limit 

Limit 

Unit* 

Level  Remit 

%REC 

Limits 

RPD 

Limit  Neres  | 

Batch  B61II102  -  ***  DEFAULT  FREF  *** 

LCS  CB610102  BSD 

Prepared:  11 -Oct-201 6  Analyzed:  07-Dcc-2016 

gamma-Chl  ordane 

213 

4.00 

125 

u&fcg 

250.0 

27.3 

60-125 

Beptachlof 

236 

4.00 

12.5 

u&fcg 

250  0 

94  4 

40-130 

Heptachlcr  ep«tide 

220 

4.00 

12.5 

ugikg 

250.0 

28.0 

60-130 

Mrthcjiychlor 

230 

4.00 

125 

UgJkg 

250.0 

920 

55-150 

Surrogate.  2.4, 5,6  letrachlero-m-iy!?ne 

286 

ug/kg 

2500 

114 

25*140 

Surrogate:  DecachiOrob t phenyl 

m 

ugfkg 

2sao 

76.9 

20-135 

LCS  (B610102-BS3) 

Prepared:  11 -Oct-201 6  Analyzed:  ll-Dcc-2016 

Taiaphenc 

4340 

200 

525 

ugikg 

5000 

868 

75-125 

Surrogate.  2,4,  5  6  TetSat  bloro-m-  %yii  ne 

242 

xgfcg 

2 so  o 

97.0 

25-140 

Surrogate;  Dttachbrobiphenyi 

m 

ugfkg 

2500 

78.0 

30-135 

LCS  Dii|r  (B610102-BSD1) 

Prepared:  11 -Od-2£U6  Analyzed:  07-Dcc-2016 

4,4'-DDP 

225 

4.00 

12.5 

ugAg 

250  0 

900 

25-150 

0.150 

10 

4.4 r -DDE 

239 

4.00 

12.5 

ugikg 

250.0 

956 

35-140 

2  92 

30 

4.4rJ5DT 

236 

4.00 

125 

UgJkg 

250.0 

944 

45-140 

2  24 

30 

AJdnn 

214 

4.00 

12.5 

ug/kg 

250  0 

85.5 

25-140 

115 

30 

Jdpha-BHC 

183 

4.00 

125 

u&'kg 

250.0 

733 

60-130 

8  38 

30 

alpha -Chi  or  dsn< 

227 

4,00 

125 

ugJkg 

250,0 

907 

65-125 

8  13 

30 

fceta-BHC 

232 

4.00 

125 

250.0 

926 

65-125 

4.87 

30 

<Wra-BHC 

8.71 

4,00 

125 

ngikg 

250.0 

348 

45-135 

7  29 

30 

Z-C3.J 

Elcldnn 

225 

4.00 

1£5 

ugikg 

250  0 

902 

60-130 

0  350 

10 

EadosulfaD  I 

225 

4.00 

12:5 

ugftg 

250  0 

900 

50-110 

4  20 

3) 

Endosulfan  H 

236 

4.00 

125 

250.0 

94  4 

30-130 

0  833 

30 

Endosutfan  sulfate 

212 

4.00 

12.5 

ng/kg 

250  0 

34  8 

55-135 

443 

30 

Eadrin 

234 

4.00 

12.5 

ugikg 

250  0 

93.7 

55-135 

5  66 

10 

Endrm  aldehyde 

ND 

4.00 

12.5 

ugikg 

250  0 

55-135 

10 

Z-01,0 

EnAin  ketone 

243 

4.00 

12.5 

ugikg 

250  0 

97.1 

75-125 

813 

10 

gamma-BH'C  (Lindane) 

215 

4.00 

125 

ngikg 

250.0 

861 

25-125 

7.27 

30 

gamma-Ctiiordane 

242 

4.00 

12:5 

ugikg 

250  0 

96.7 

60-125 

102 

30 

Heptaehlor 

232 

4.00 

125 

ugflig 

250.0 

928 

40-130 

174 

30 

Heptachlw  epoaide 

234 

4.00 

125 

□gikg 

250.0 

936 

60-130 

6  22 

30 

MethoKycblor 

234 

400 

12l5 

ugAs 

250  0 

934 

55-150 

1  50 

30 

Surrogate.  2,4,$$  Tetrachio>v>*>n*itylfne 

281 

ugfkg 

2sao 

m 

25*140 

Surrogate;  Deco c hlorobiphenyl 

185 

ugfkg 

2500 

740 

3(7135 

77*?  results  in  this  report  apply  to  the  sanples  analyzed  in  accordance  xsf h  the  chain  of 
custody  document.  This  analytical  report  nsisi  be  reproduced  in  i is  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Diego  CA,  92152 

Project  Manager  Joel  Guercrro 

13-Dcc-2016 

Organ ocEil or ine  Pesticides  by  EPA  Method  8081 A  Quality  Control 
ERDC-EL-  EP-C 


Analyte 

Rtsu.lt 

Detection 

Limit 

Reporting 

Limit 

Units 

Spike  Source 

Level  ?if:;:i|i  %RE  C 

%REC 

Limits  RPD 

RPD 

Limit 

Nele* 

Batch  B610102  -  **  *  DEFAULT  PREP  *** 

LCS  l>uF  (B610102-BSD3) 

Prepared:  11 -Oct-201 6  Analyzed:  13 -Dec-201 6 

Toiaphene 

3980 

200 

525 

ugJkg 

5000  19  5 

75-125  8  72 

20 

Znrroaate.  2,4,$,$  Tiicacfilotv-m-zyb JW 

242 

ugfkg 

2500  97.0 

25-140 

Surrogate.  Deco s hbrvbiphenyi 

158 

ug/hg 

250.0  62.0 

20-125 

77*?  results  m  this  report  apply  to  the  samples  analyzed  in  accordance  xK  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rrnsl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  A|jplied  System  Brand]..  5360' 

Reported: 

San  Di  ego  CA*  92152 

Project  Manager  Joel  Guerciro 

13-Dcc-2016 

Polynuclear  Aromatic  Compounds  by  GC/MS  with  Selected  Ion  Monitoring  Quality  Control 

ERDC-E  L-  EP-C 


Detection 

Repoelmg 

Spike 

Source 

%RJEC 

RPD 

Andytt 

Result  Limit 

Limi  t  Urn  ts 

Level 

Result 

%REC 

Limits 

RPD 

Limit 

Neles 

Bafcch  B61QIQ2  -  **  *  DEFAULT  PREP  »** 


Blank  (B61010Z  BLKI) _ Prepared:  11 -Oct-2016  Analyzed:  12-Qd-2Q16 


] -MelhylnaphtMene 

ND 

87.5 

250 

ugAg 

CJ 

2-lufohylnaphtbaleoe 

ND 

87.5 

250 

ugAg 

CJ 

Acenaphthene 

ND 

87.5 

250 

ugAg 

CJ 

Acenaphthylene 

ND 

87,5 

250 

□gAg 

CJ 

Anthracene 

ND 

87.5 

250 

ugAg 

CJ 

Eenre  (a)  anthracene 

ND 

875 

250 

ugAg 

EJ 

Bento  (a)  pyrene 

ND 

87. 5 

250 

ugAg 

EJ 

Bento  (h)  fluoranthene 

ND 

87.5 

250 

UgAg 

cj 

Benzo  (gJu)  peiylme 

ND 

875 

250 

ugAg 

cj 

Benzo  (k)  fluoranthene 

ND 

87.5 

250 

u&fcg 

EJ 

Chrysene 

ND 

87.5 

250 

ugAg 

CJ 

Dibent  (ah)  anthracene 

ND 

87.5 

250 

ugAg 

u 

Ruoranthene 

ND 

87,5 

250 

ugAg 

EJ 

Ruorene 

ND 

875 

250 

ugAg 

CJ 

Indent  pyrene 

ND 

87.5 

250 

ugAg 

CJ 

Naphth  ad  me 

ND 

875 

250 

UgAg 

CJ 

Fhenanlhrene 

ND 

875 

250 

ugAg 

CJ 

Pyrene 

ND 

875 

250 

usAg 

CJ 

Surrogate;  2-Fhiambiphtnyl 

1400 

ugfhg 

2500 

54.0 

45-110 

Surrogate-  7erphenyl-dl4 

1400 

ugfkg 

2500 

56.5 

40-125 

LCS  (B610KG-BS1) 

Prepared:  ll-Od-2016  Analyzed 

:  12-Oct-20l6 

1  -Metbylnziphthalcne 

7440 

875 

250 

ugAg 

7500 

991 

40-105 

2-Mrfhylnaphlhaltiie 

7160 

875 

250 

ugAg 

7500 

954 

40-105 

Acenaphthene 

6930 

875 

250 

ugAg 

7500 

924 

40-110 

Acenaphthylene 

6490 

87  5 

250 

ugAg 

7500 

86.5 

40-105 

Anthracene 

7420 

875 

250 

ugAg 

7500 

990 

50-110 

Bento  (a)  anthracene 

7320 

87.5 

250 

ugAg 

7500 

977 

50-110 

Benzo  (a)  pyrene 

7150 

87,5 

250 

ugAg 

7500 

95  3 

50-120 

Benzo  (b)  fluoranthene 

7220 

875 

250 

ugAg 

7500 

963 

45-120 

Benzo  (ghj)  perylene 

7220 

87.5 

250 

ugAg 

7 500 

963 

40-125 

Bento  (10  fluoranthene 

7250 

87,5 

250 

ugAg 

7500 

967 

45-125 

Chrysene 

7650 

875 

250 

ugAg 

7500 

102 

50-110 

Dibent  (ah)  anthracene 

7420 

875 

250 

ugAg 

7500 

990 

40-125 

Ruoranthcne 

7740 

875 

250 

ugAg 

7500 

103 

50-125 

Ru-crene 

7410 

87.5 

250 

ugAg 

7500 

988 

50-110 

Indeno  (lr2,3'CdO  pyrene 

7150 

87,5 

250 

ugAg 

7500 

953 

45-125 

Naphthalene 

6960 

875 

250 

ugAg 

7500 

92.8 

40-105 

Fheti  an  three  e 

7350 

87  5 

250 

ugAg 

7500 

980 

50-125 

Fyrene 

7850 

87,5 

250 

ugAg 

7500 

105 

45-130 

77*?  results  in  this  report  apply  to  the  sonnies  attained  in  accordance  >nf  h  the  chain  of 
custody  document.  This  analytical  report  rrarsi  be  reproduced  in  i Is  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

13-Dcc-2016 

Polynuclear  Aromatic  Compounds  by  GC/MS  with  Selected  Ion  Monitoring  Quality  Control 

ERDC-E  L-  EP-C 


Detection 

Repoeling 

Spike 

Source 

%EJEC 

RPD 

Analyte 

Result  Limit 

Limi  t  Urn  ts 

Level 

Result 

%REC 

Limits 

RPD 

Limit 

Neles 

Bafcch  B6101Q2  -  **  *  DEFAULT  PREP  »** 


LCS  (B6UM0Z  BS1 5 

Prepared:  11 -Oct 

■2016  Analyzed 

12-Oct-2016 

Surrogate.  2*FktQrpbiphenyl 

1600 

vgfkg 

2500 

64,5 

45*110 

Surrogate:  Terphenyl-dM 

1400 

Ug/kg 

2500 

57.0 

40-125 

LCS  iHip  (B610102-BSD1J 

J 

1 

6 

& 

■2016  Analyzed 

12-Od-2016 

1  -Methylnaphthalene 

mo 

87.5 

250 

Ug/kg 

7500 

34.8 

40-105 

156 

30 

2-Methylnapbtiialene 

mo 

87.5 

250 

ug&g 

7500 

77.0 

40-105 

214 

30 

Amtiphiheie 

mo 

87.5 

250 

Ugftg 

7500 

338 

40110 

3.97 

30 

Acenaphthylene 

mo 

87.5 

250 

ug/kg 

7500 

353 

40-105 

1  36 

30 

Anthracene 

mo 

87.5 

250 

ugikg 

7500 

898 

50-110 

9.71 

30 

Benz*  (a)  MiUiracene 

mo 

87  5 

250 

Ug/kg 

7500 

908 

50-110 

7,25 

30 

Beneo  (a)  pyrene 

mo 

875 

250 

ug/kg 

7500 

335 

50-120 

7.43 

30 

Benzo  ft>)  fluoranthene 

7040 

875 

250 

ug/kg 

7500 

938 

45-120 

2  63 

30 

Bento  (gjij)  perylene 

6550 

875 

250 

ug/kg 

7500 

873 

40-125 

9  80 

30 

Benzo  (k)  fluoranthene 

6950 

87.5 

250 

ug/kg 

7500 

927 

45-125 

4  23 

30 

Chrysene 

7200 

87.5 

250 

ug/kg 

7500 

96  0 

50110 

6.06 

30 

Dikeni  (aji)  anthracene 

6450 

87.5 

250 

ugJkg 

7500 

360 

40-125 

14.1 

30 

Rueranthene 

5920 

87.5 

250 

ug/kg 

7500 

790 

50-125 

26  5 

30 

Ruorene 

7220 

87,5 

250 

ug/kg 

7500 

963 

50-110 

2  56 

30 

Indent  (1,2.3-cd)  pyrene 

6460 

87.5 

250 

ug/kg 

7500 

862 

45-125 

10  1 

30 

Naphth  aJ«ie 

6660 

87.5 

250 

ug/kg 

7500 

338 

40-105 

4  35 

30 

Fhen.anthrttj  t 

6340 

875 

250 

ug/kg 

7500 

&  5 

50-125 

147 

30 

Pyrene 

7840 

875 

250 

ug/kg 

7500 

104 

45-130 

0.159 

30 

Surrogate.  2-FhaWbtfrh^syl 

1600 

2500 

62.5 

45*110 

Surrogate?  T«rph*nyl-dl4 

1400 

ug/kg 

2500 

57.0 

40*125 

77*?  results  m  this  report  apply  to  the  samples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rrnsl  be  reproduced  in  its  entirely. 
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File  name; 

60S  1007  SPAWAR  RARA  congeners 
Second  version 

Sent  on  12/16/16  From  All^stm,H.Waoley(fi}erdc.dren. nil 
Passive  Sampler 


Units  -  ug/kg 

Oct 

Limit 

Report 

limit 

%Rcc 

TMX 

%Rec 

209 

14 

36 

78 

PRC  Congeners 

104  121 

RARASPEME-1 

6001307-2 

4.3 

12.3 

75.5 

50,5 

25.7 

06,0 

205.0 

54.9 

209,0 

RARA-SPEME  2 

2 

4,6 

13,6 

77,5 

47,2 

19,9 

06.0 

228.0 

61.3 

309,0 

RARA-SPEME-3 

-3 

4.5 

13.6 

81.0 

51.5 

26.4 

126.0 

307.0 

51,7 

352.0 

RARA-SPEME-4 

-4 

4,0 

12,1 

02.O 

47.3 

23,0 

127.0 

294,0 

51,3 

334.0 

RARA-SPEME  S 

-S 

3.7 

11,1 

05,5 

56.5 

29.1 

120.0 

2990 

55,2 

339.0 

RARA-SPEME-6 

-6 

3.6 

10,7 

75,0 

41.5 

2S,1 

113,0 

234.0 

52.4 

322,0 

RARA  SPME-TB  O01516 

-7 

3.9 

11.0 

79.0 

44.6 

27.3 

132.0 

322.0 

53.9 

345.0 

BLK 

0.13 

0.4 

77,0 

43.6 

ND 

ND 

ND 

ND 

ND 

B5  %rec 

0.13 

0,4 

77,0 

40,0 

BSD  KRec 

0.13 

0.4 

73.0 

43,5 
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File  name; 

60S  1807  SPAWAR  RARA  congeners 
Second  version 

Sent  on  12/16/16  From  Ally'stm.H.WaoleytSterdc.dren.  Tril 


Passive  Sampler 
Units  -  ug/kg 


142 

155 

192 

204 

1 

3 

4 

5 

6 

7 

8 

RARASPEME-1 

254.0 

352.0 

491,0 

686.0 

IM-D, 

N.D, 

N.D. 

N.D. 

N.D. 

N.D, 

N.D. 

RARA-SPEME  2 

266.0 

359,0 

503.0 

682,0 

N.D, 

N.D, 

N.D, 

N.D. 

N.D, 

N,D. 

N.D, 

RARA-SPEME-3 

290.0 

375-0 

532,0 

710.0 

N,D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

RARA-SPEME-4 

323.0 

357.0 

516  0 

682.0 

N.D. 

N.D. 

N.D. 

N.D 

N.D, 

N.D. 

N.D. 

RARA-SPEME  5 

2R  3  0 

368. 0 

S3  7.0 

724.0 

N  D. 

N.D 

N  D. 

N.D 

ND. 

N.D 

N.D. 

RARA-SPEME-6 

268.0 

3S0.0 

504,0 

677,0 

N.D. 

N.D, 

N.D, 

N.D. 

N.D, 

N.D. 

N.D. 

RARA  S  PM  E-TB  081516 

289.0 

355,0 

532.0 

701.0 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

nd 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

71.0 

74.3 
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File  name; 

60S1S07  SPAWAR  RARA  congeners 
Second  version 

Sent  on  12/16/16  From  Ally'stm.H.WaoleylSterdc.dren.  Tril 


Passive  Sampler 
Units  -  ug/kg 

_ 9 _ 10 _ 12 _ 13 _ 16 _ 16 _ 17 _ 18 _ 19 _ 20 _ 22 

RARASPEME1  N,D.  N.D.  N.D.  NO.  14.0,  N.D.  N.D.  N.D,  14.0,  N.D.  14,0. 

RARA-SPEME2  (4,0.  N.D,  N.D,  N.D.  14.  D,  N.D,  N.D,  N.D.  N.D,  N.D.  N.D, 

RARA-SPEME-3  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D. 

RARA-SPEME-4  N.D.  N.D  N.D.  N.D.  N.D.  N.D  N.D.  N.D  N.D,  N.D.  N.D. 

RARA  SPEME  5  N.D.  N.D  N.D.  N.D.  N.D.  N.D  N.D.  N.D  N  D.  N.D  N.D. 

RARA-SPEME-6  N.D.  N.D  N,D-  N.D.  14, 0-  N.D.  N.D.  N.D.  N.D,  N,D.  N.D. 

RAR  A-S  PM  E-TB-OS1 5 16  N.D.  N.D,  N.D.  NO.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D. 

ND  ND  ND  NO  NO  ND  ND  NO  NO  ND  NO 

67J 

7QlO 
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File  name; 

60S  1307  SPAWAR  RARA  congeners 
Second  version 

Sent  on  12/16/16  From  All  ^on.H.Wwiey(5>erdc.d  ren.mil 


Passive  Sampler 
Units  -  ug/kg 

_ 24 _ 25 _ 26 _ 27 _ 23 _ 29 _ 31 _ 32 _ 33 _ 34 _ 35 

RARASPEME1  N,D.  N.D.  N.D.  NO.  NO,  N.D.  N,D.  N.D,  NO,  N.D.  N.D. 

RARA-SPEME2  N.D.  N.D,  N.D.  N.D.  N.D,  N.D,  N.D,  N.D.  N.D,  N,D.  N.D, 

RARA-SPEME-3  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D. 

RARA-SPEME-4  N.D.  N.D  N.D,  N.D.  N.D.  N.D  N.D.  N.D.  N.D,  N.D.  N.D. 

RARA  SPEME  5  N.D.  N.D  N.D,  N  O  N.D.  N.D  N.D.  N.D  N  D.  N.D  N.D. 

RARA-SPEME-6  N.D.  N.D  N,D-  N.D.  N.D.  NO.  N.D.  N.D.  N.D,  N.D.  N.D. 

RAR  A-S  PM  E-TB-OS1 5 16  N.D.  N.D,  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D. 

ND  ND  ND  NO  NO  ND  ND  NO  NO  ND  ND 

71,7 

7S.0 
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File  name; 

6QS1S07  SPAWAR  RARA  congeners 
Second  version 

Sent  on  12/16/16  From  All  ^on.H.Wwiey(5>erdc.d  ren.mil 


Passive  Sampler 
Units  -  ug/kg 

_ 37 _ 40  41 _ 42 _ 44 _ 45 _ 46 _ 47 _ 48 _ 49 _ 51 

RARASPEME1  N.D.  N.D.  N.D.  NO.  N.D.  N.D.  N.D.  N.D,  N.D,  N.D.  N.D. 

RARA-SPEME2  N.D.  N.D,  NO,  N.D.  N.D.  N.D,  N.D,  N.D.  N.D,  N.D.  N.D. 

RARA-SPEME-3  N.D.  N.D,  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D. 

RARA-SPEME-4  N.D.  N.D  N.D.  N.D.  N.D.  N.D  N.D.  N.D  N.D,  N.D.  N.D. 

RARA-SPEME5  N  D.  N.D  N.D.  N.D.  N.D.  N.D  N.D.  N.D  N  D.  N.D  N.D. 

RARA-SPEME-6  N.D.  N.D.  N  O.  N  D.  N.D.  N.D.  N.D,  N.D.  N.D,  N.D.  N.D. 

RARA  SPME-TB  OS1516  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D. 

ND  ND  ND  ND  ND  ND  ND  NO  ND  ND  ND 

7&D 

80.3 
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File  name; 

60S1S07  SPAWAR  RARA  congeners 
Second  version 

Sent  on  12/16/16  From  All  ^on.H.Wwiey(5>erdc.d  ren.mil 


Passive  Sampler 
Units  -  ug/kg 

_ 52 _ 53 _ 54 _ 56 _ 59 _ 60 _ 63 _ 64 _ 66 _ 67 _ 69 

RARASPEME1  20.3  N.D.  N.D.  NO.  14.0.  N.D.  N.D.  N.D,  11  N.D.  N.D. 

RARA-SPEME2  2S.&  N.D.  N.D.  N.D.  N.D.  N.D.  N.D,  N.D.  20,1  N.D.  N.D. 

RARA-SPEME-3  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D. 

RARA-SPEME-4  N  D.  N.D  N.D,  N.D.  N.D.  N.D  N.D.  N.D.  N.D,  N.D.  N.D. 

RARA  SPEME  5  N.D.  N.D  N.D,  N.D.  N  D.  N.D  N.D.  N.D  N  D.  N.D  N.D. 

RARA-SPEME-6  N.D.  N.D  N,D-  N  D.  N.D.  N.D.  N.D.  N.D.  N.D,  N.D.  N.D. 

RAR  A-S  PM  E-TB-OS1 5 16  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D. 

ND  ND  ND  NO  ND  ND  ND  NO  ND  ND  ND 

75.3  67,7 


8Q.0 


69.3 
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File  name; 

60S1S07  SPAWAR  RARA  congeners 
Second  version 

Sent  on  12/16/16  From  All  ^on.H.Wwiey(5>erdc.d  ren.mil 


Passive  Sampler 
Units  -  ug/kg 

_ 70 _ 71 _ 73 _ 74 _ 76 _ 77 _ SI _ S2 _ S3 _ 84 _ 85 

RARASPEME1  10.8  N.D.  N.D.  7.9S  14.  D.  N.D.  N.D.  N.D,  N.D,  N.D.  N.D. 

RARA-SPEME  2  12.2  N.D.  N.D.  6.67  N.D.  N.D.  N.D,  N.D.  N.D,  N.D.  N.D. 

RARA-SPEME-3  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D. 

RARA-SPEME-4  N  D.  N.D  N.D,  N.D.  N.D.  N.D  N.D.  N.D.  N.D,  N.D.  N.D. 

RARA  SPEME  5  N.D.  N.D  N.D,  N.D.  N  D.  N.D  N.D.  N.D  N  D.  N.D  N.D. 

RARA-SPEME-6  N.D.  N.D  N,D-  N  D.  N.D.  N.D.  N.D.  N.D.  N.D,  N.D.  N.D. 

RAR  A-S  PM  E-TB-OS1 5 16  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D. 

ND  ND  ND  NO  ND  ND  ND  NO  ND  ND  ND 
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File  name; 

6081807  SPAWAR  RARA  congeners 
Second  version 

Sent  on  12/16/16  From  All^stm.H.Waoleytfrerdc.dren. nil 


Passive  Sampler 
Units  -  ug/kg 


87 

90 

91 

92 

93 

98 

97 

99 

100 

101 

103 

RARASPEME-1 

N.D. 

36.6 

N.D. 

N.D. 

N.D, 

26.7 

7.25 

17.6 

N.D. 

N.D, 

N.D. 

RARA-SPEME-2 

N.D. 

42,7 

N.D, 

N.D. 

N.D, 

33.5 

8.37 

163 

N.D, 

N.D. 

N.D, 

RARA-SPEME-3 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

RARA-SPEME-4 

N  D. 

N.D 

N.D. 

N.D. 

N.D. 

N.D 

N.D. 

N.D 

N.D, 

N.D. 

N.D. 

RARA-SPEME'S 

N  D. 

1L1 

N.D. 

N.D. 

N  D. 

5.29 

N.D. 

6.82 

N  D. 

N.D 

N.D. 

RARA-SPEME-6 

N.D. 

11,9 

N.D, 

ND. 

N.D. 

6.03 

N.D, 

6,66 

N.D, 

N.D. 

N.D. 

RARA  S PM E-TB  081516 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

823  88,7 

E4.0  90.7 
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File  name; 

60S  1307  SPAWAR  RARA  congeners 
Second  version 

Sent  on  12/16/16  From  Ally'stm.H.WaoleytSterdc.dren.  Tril 


Passive  Sampler 
Units  -  ug/kg 


105 

107 

110 

114 

115 

117 

113 

119 

122 

123 

124 

RARASPEME-1 

6.69 

N.D, 

12.9 

N.D. 

N.D. 

N.D. 

23.3 

N.D. 

N.D, 

N.D, 

N.D. 

RARA-SPEME3 

Ml 

N.D. 

16.1 

N.D. 

N.D, 

N.D. 

25,6 

N.D. 

N.D, 

N.D. 

N.D, 

RARA-SPEME-3 

n.d. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

RARA-SPEME-4 

N  D. 

N.D. 

N.D. 

NO. 

N.D. 

N.D 

N.D. 

N.D 

N.D, 

N.D. 

N.D. 

RARA-SPEME  5 

N  D. 

N.D. 

N.D. 

NO. 

N.D. 

N.D 

7.SS 

N.D 

N.D, 

N.D 

N.D. 

RARA-SPEME-6 

M.  D- 

N.D. 

N,D- 

N.D. 

N.D. 

N.D. 

7,76 

N.D. 

N.D, 

N.D. 

N.D. 

RARA  SPME-TB  031516 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

nd 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

573 

56-7 
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File  name; 

6081807  SPAWAR  RARA  congeners 
Second  version 

Sent  on  12/16/16  From  Allison .H.Wooley^erdodren. nil 


Passive  Sampler 
Units  -  ug/kg 


126 

128 

129 

130 

131 

132 

134 

135 

136 

137 

138 

RARASPEME-1 

N.D. 

N.D, 

N.D. 

N.D. 

N.D, 

N.D, 

N.D. 

N.D. 

N.D. 

N.D, 

29.2 

RARA-SPEME-2 

N.D. 

n.d. 

N.D. 

N.D. 

N.D, 

N.D, 

N.D, 

N.D. 

N.D, 

N,D. 

36 

RARA-SPEME-3 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

RARA-SPEME-4 

N  D. 

N.O. 

N,D. 

NO. 

N.D. 

N.D 

N.D. 

N.D 

N.D, 

N.D. 

N.D. 

RARA-SPEME'S 

N  D. 

N.D. 

N,D. 

NO. 

N.D. 

N.D 

N.D. 

N.D 

ND. 

N.D 

16.5 

RARA-SPEME-6 

M.  D. 

N.D 

N.D, 

N.O, 

N.D. 

N.D. 

N.D, 

N.D. 

N.D, 

N.D. 

15 

RARA  S PM E-TB  081516 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

nd 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

87,0 

91.0 
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File  name; 

60S  1307  SPAWAR  RARA  congeners 
Second  version 

Sent  on  12/16/16  From  Allison .H.Wooley^erdodren. nil 


Passive  Sampler 
Units  -  ug/kg 


141 

144 

146 

147 

149 

151 

153 

154 

156 

157 

153 

RARASPEME-1 

N.D. 

N.D, 

N.D. 

N.D. 

26.6 

4.62 

22.5 

N.D. 

N.D, 

N.D, 

N.D. 

fcARA-SPEME-2 

N.D. 

n.d. 

N.D. 

N.D. 

33,7 

6.07 

22.7 

N.D. 

N.D, 

N.D. 

N.D, 

RARA-SPEME-3 

N.D. 

N.D. 

N.D. 

N.D. 

6,52 

N.D. 

493 

N.D. 

N.D 

N.D. 

N.D. 

RARA-SPEME-4 

M  D. 

N.O. 

N,D. 

N  D 

N.D. 

N.D 

S.l 

N.D 

N  D. 

N.D. 

N.D. 

RARA-SPEME'S 

N.D. 

N.D. 

N,D. 

N  D 

15.7 

N.D 

N  D. 

N.D 

ND. 

N.D 

N.D. 

RARA-SPEME-6 

N.  D- 

ND, 

N.D, 

ND. 

13,3 

N.D, 

N.D, 

ND. 

N.D, 

N.D. 

N.D. 

RARA  S PM E-TB  031516 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

224,3 

73.7 

92,3 

241.1 

77,7 

940 
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File  name; 

6QS1S07  SPAWAR  RARA  congeners 
Second  version 

Sent  on  12/16/16  From  All  ^on.H.Wwiey(5>erdc.d  ren.mil 


Passive  Sampler 
Units  -  ug/kg 

_ 163  164  165  167  169  170  171  172  173  174  175 

RARASPEME1  N,D.  N.D.  N.D.  NO.  NO,  N.D.  N.D.  N.D,  RD,  N.D.  N,D. 

RARA-SPEME  2  RO.  N.D,  N.D,  N.D.  N.D,  N,D,  N,D,  N.D.  NO,  N,D.  RD, 

RARA-SPEME-3  RD.  N.D.  N.D.  N.D.  RD.  N.D.  RD.  N.D.  RD.  N.D.  RD. 

RARA-SPEME-4  RD.  N.D  N.D.  ND  RD.  N.D  N.D.  N.D  RD,  N.D.  N.D. 

RARA-SPEME5  RD.  N.D  N.D.  N.D.  N.D.  N.D  N.D.  N.D  ND.  N.D  N.D. 

RARA-SPEME-6  N.D.  N.D  N.D,  N  D.  N.D.  N  D.  N.D,  N  D.  N.D,  N,D.  RD. 

RAR  A-S  PM  E-TB-0S1 5 16  N.D.  N.D,  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  RD. 

ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  ND 

82,0 

79.7 
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File  name; 

60S  1307  SPAWAR  RARA  congeners 
Second  version 

Sent  on  12/16/16  From  Ally'stm.H.WaoleytSterdc.dren.  Tril 


Passive  Sampler 
Units  -  ug/kg 


176 

177 

173 

179 

ISO 

183 

1S4 

1S5 

1S7 

1S9 

190 

RARASPEME-1 

N.D. 

N.D. 

N.D. 

N.D. 

539 

N.D. 

N.D. 

N.D 

6,75 

N.D, 

N.D. 

RARA-SPEME  2 

N.D. 

N.D. 

N.D. 

N.D. 

3,02 

N.D. 

N.D, 

N.D. 

10,2 

N,D. 

N.D, 

RARA-SPEME-3 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

RARA-SPEME-4 

N  D. 

N.D 

N,D. 

NO. 

N.D. 

N.D 

N.D. 

N.D 

N.D, 

N.D. 

N.D. 

RARA-SPEME  5 

N  D. 

N.D. 

N,D. 

NO. 

N.D. 

N.D 

N.D. 

N.D 

4.79 

N.D 

N.D. 

RARA-SPEME-6 

M.  D- 

N.D. 

N.D- 

N.D. 

N.D. 

N.D. 

N.D, 

N.D. 

4.06 

N.D. 

N.D. 

RARA  SPME-TB  031516 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

m 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

N.D. 

ND 

ND 

86, 3  963  63,7 

36.0  96.7  693 


13  of  IS 


Remedy  and  Recontamination  Assessment  Array 
Final  Report 


406 


March  2017 


File  name; 

6QS1S07  SPAWAR  RARA  congeners 
Second  version 

Sent  on  12/16/16  From  All  ^on.H.Wwiey(5>erdc.d  ren.mil 


Passive  Sampler 
Units  -  ug/kg 

_ 191  193  194  195  136  197  199  200  201  202  203 

RARASPEME1  N,  D.  N.D.  N.D.  NO.  14. 0,  N.D.  N.D.  N.D,  N.D,  N.D.  14,0. 

RARA-SPEME  2  14,0.  N.D,  N.D,  N  O.  14. D,  N.D,  N.D,  N.D.  N.D,  N,D.  N,D, 

RARA-SPEME-3  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D. 

RARA-SPEME-4  N  D.  N.D  N.D.  N.D.  N.D.  N.D  N.D.  N.D.  N.D.  N.D.  N.D. 

RARA  SPEME  5  N.D.  N.D  N.D.  N.D.  N  D.  N.D  N.D.  N.D  N  D.  N.D  N.D. 

RARA-SPEME-6  N.D.  N.D  N.D,  NO.  NO.  N.D.  N.D.  N.D.  N.D,  N.D.  N.D. 

RAR  A-S  PM  E-TB-OS1 5 16  N.D.  N.D,  N.D.  NO.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D.  N.D. 

ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  ND 
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File  name; 

60S1S07  SPAWAR  RARA  congeners 
Second  version 

Sent  on  12/16/16  From  Allison .H.Wooley^erdodren. nil 


Passive  Sampler 
Units  -  ug/kg 


205 

206 

207 

2oa 

RARASPEME-1 

N.D. 

N.D, 

N.D. 

N.D. 

RARA-SPEME-2 

N.D. 

N.D. 

N.D, 

N.D. 

RARA-SPEME-3 

N.D. 

N.D. 

N.D. 

N.D. 

RARA-SPEME-4 

N  D. 

N.D. 

N,D. 

N.D. 

RARA-SPEME  5 

N  D. 

N.D. 

N.D. 

N  D 

RARA-SPEME-6 

M.  D. 

N.D, 

N.D, 

ND. 

RARA  SPME-TB  031516 

N.D. 

N.D. 

N.D. 

N.D. 

nd 

ND 

ND 

ND 

56,3 

56.7 
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USAGE  ERDC-EP-C 
3909  Halls  Ferry  Road 
Vicksburg,  MS  39180-6199 


29  November  2016 

Joel  Guererro 
Navy  -  SPAWAR 

Environmental  Science  and  Applied  System  Branch,  536( 

San  Diego,  CA  32152 
RE:  RARA 

Enclosed  are  the  results  of  analyses  for  samples  received  by  the  laboratory  on  24 -Jon-201 6  The  samples 
associated  with  this  report  will  be  held  for  90  days  from  the  date  of  this  report.  The  raw  data  associated  with  this 
report  wil  be  held  for  5  years  from  the  date  of  this  report  If  you  need  us  to  hold  onto  the  samples  or  the  data 
longe  r  the  n  these  specified  time  s,  you  will  ne  ed  to  notify  u  s  in  writin  g  at  least  30  days  befo  re  th  e  e  xpiration  dates, 
If  you  have  any  questions  concerning  this  report,  please  feel  free  to  contact  me. 


Sincerely, 


Jenifer  Milam 
Database  Manager 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

29 -Nov- 201 6 

WORK  ORDER  SUMMARY 


Sample  ID 

laboratory  ID 

Matrix 

Dai  e  Samp  led 

Date  of  Work  Order 

RARA-Tissue  1  -062116 

6062401-01 

Tissue 

21-Jun-2016 

24-JUU-2016 

RARA-Tissue  2  -0621 16 

6062401-02 

Tissue 

21-Jun-2016 

24Juu*2016 

RARA  Tissue  3-062116 

6062401-03 

Tissue 

21- Jun-2016 

24- Jim- 20 16 

RARA-Tissue  4-062116 

6062401-04 

Tissue 

21-Jun-2016 

24-JUU-2016 

RARA-Tissue  5-062116 

6062401-05 

Tissue 

21-Jun-2016 

24-Jun-2016 

RARA  Tissue  64)62116 

6062401-06 

Tissue 

21-Jim-2016 

24-Jun-2016 

RARA-Timc  0-062116 

6062401-07 

Tissue 

21-Jun-2016 

24-JUU-2016 

77*?  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  nsrsl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

29 -Nov- 201 6 

Case  Narrative 

No  issues  were  experienced  during  trie  analysis  of  Work  Order  6062401  unless  specified  below. 
Pesticides  -  The  M5D  sample  was  dropped  and  spilled. 

Congeners  will  be  sent  as  a  separate  excel  file. 


77*?  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  xsf h  the  chain  of 
custody  dacumeiS.  This  analytical  report  nsrsl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

29 -Nov- 201 6 

Notes  ami  Definitions 

Z-02  Analyte  coul d  no)  be  tf ranli I ated  due  to  interfering  peak's. 

U  Analyte  include d  in  the  analysis ,  but  not  dete cted 

S-GC  Surrogate  recovery  outside  of  control  Units.  The  data  was  accepted  based  on  valid  recovery  of  the  remaining  smtogate/s. 

Q  Value  is  outside  of  acceptance  limits. 

MB -41  The  method  blank  contains  analyte  at  a  concentration  above  the  MRJU  however,  concentration  is  less  than  10^  of  the  sample  result, 

which  is  negligible  according  to  mediod  criteria. 

1  Detected  but  below  the  Reporting  Limit;  therefore,  result  is  an  estimated  concentration. 

H  Has  sample  was  extracted  and/or  analyzed  outside  of  the  EPA  recommended  holding  time. 

B  Analyte  is  found  in  the  associated  blank  as  well  as  in  the  sample 

DET  Analyte  DETECTED 

ND  An alyie  NOT  DETECTED  al  or  above  the  reporting  limit 

Not  Reported 

dry  Sample  results  reported  on  a  dry  weight  basis 

RPD  Relative  Pencenl  DilFerenc  e 


77*?  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  yat/i  the  chain  of 
custody  dacumeiS.  This  analytical  report  rtsisi  be  reproduced  in  i Is  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch.,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

29 -Nov- 201 6 

RARA-T issue!  -062116 

60624(11  01  (Tissue) 


Detection 

Reporting 

Analyte 

Result  Limit 

Limit 

Unit; 

Prepared 

Analyzed 

Method 

Notes 

ERDC-EL-EP-C 


f'lietn  iati  \  Pgrgm^yj _ 

%  Lipids  0495  %  by  Weight  2Wul-2016  01 -Aug-20 16  lipid  Cwteat 

by 

Cjc'avinietrie 

Dttenmmatie 

a 


Metal*  fry  EPA  6000  7 QQQ  Strips  Methods 


Mercury 

0J030 

0.005 

0.010 

mg/kg 

27-Jal-2016 

29-Jid-2016 

EPA  747 1 A 

H 

Cadmium- 111  [1] 

04)494 

0.0340 

0.170 

trig /kg 

0E-AuS-2016 

Z7-Sep-2016 

SW  $46/6020 

J 

Copper-65  [1] 

SM 

a0340 

(X170 

mg/kg 

0®  Aug-2036 

27-Sep-20l6 

SW846/6020 

Lead  206  [I] 

121 

Q.G340 

aiTO 

08  Aug-20  3  6 

2?-ftp-20l6 

£W  846/6020 

Zfac-tf  (I) 

215 

0.0340 

0.170 

mg/kg 

0&Aug-2036 

27-Stp-20l< 

SWE46/602Q 

MB -01,  B 

Miscellaneous  Physical /Conventional  Chemistry  Parameters 

%  Moisture 

SO  5 

%  by  Volume 

29Jul-20l6 

21 -Nov -2016 

Ortsmachl  urine  Pe&tieldeif  tv  EPA  Method  8G81A 

4,4 -DDD 

ND 

0.27® 

0.795 

ug/kg 

OS  Jul-2016 

21 -Aug-20 16 

EPA  80S  1 A 

U 

4,4 -DDE 

ND 

0.27® 

0,795 

ug/kg 

OS-Jul-2016 

21  -Aug-20 16 

EPA  EOS  l  A 

U 

4,4 -DDT 

0.779 

0.27® 

0.795 

u 

OS-Jul-2016 

21-Aug-2016 

EPAE0E1A 

I 

Al  chin 

ND 

0.27® 

0.795 

ug/kg 

OE-Jul-2016 

21 -Aug-20 16 

EPA  EOS  1 A 

u 

alpha-BHC 

ND 

0.27® 

0.795 

ug/kg 

0E-Jul-2016 

21 -Aug-20 16 

EPAE0E1A 

u 

alpha- Odor  dan* 

0584 

0.27® 

0  795 

ug/fcg 

OS-Jul-2016 

21 -Aug-20 16 

EPA  8081 A 

I 

beta-BHC 

ND 

0.27® 

0,795 

ug/kg 

OS-Jul-2016 

21 -Aug-2016 

EPA SOS 1 A 

u 

deha-BHC 

ND 

0.27® 

0.795 

ug/kg 

OS-Jul-201$ 

21 -Aug-20 16 

EPA SOS 1 A 

u 

Biddrin 

ND 

0.27® 

0.795 

ug&g 

08  Jd  -20  36 

21 -Aug-20 16 

EPA  SOS l A 

u 

EndosulfanI 

ND 

0.278 

0.795 

ug/kg 

OSJul-2036 

21 -Aug-20 16 

EPAE0E1A 

u 

Endosulfinll 

ND 

0.27® 

0.795 

ug/kg 

OSJul-2036 

21 -Aug-20 16 

EPA  80S  1 A 

U 

EndusuHan  sulfate 

ND 

0,27® 

0.795 

ug/kg 

'OSJul-2016 

2 1  -Aug -20 16 

EPA SOS 1 A 

u 

Endrin 

ND 

0.27® 

0.795 

ug/kg 

OE-Jul-2016 

21-Aug-2016 

EPAE0E1A 

u 

Endrin  aldehyde 

ND 

0.27® 

0.795 

ug/kg 

aSJul-2016 

21 -Aug-20 16 

EPAE0E1A 

u 

Endrin  ketone 

ND 

0.27® 

0.795 

ug/kg 

OS-Jul-2016 

21 -Aug-20 16 

EPAE0E1A 

tr 

gatiwna-BHC  (Lindane) 

ND 

027® 

0.795 

ug/kg 

OE-Jul-2016 

21  -Aug-20 16 

EPA SOS 1 A 

u 

garmia-Clilordane 

ND 

0.27® 

0.795 

ug/kg 

aS-Jul-2016 

21 -Aug-20 16 

EPA  SCSI A 

u 

Heptachbr 

ND 

0.27® 

0.795 

ug/kg 

0fi-Jul-2016 

21 -Aug-20 16 

EPA SOS 1 A 

u 

Hqjtadilor  epoxide 

ND 

0.27® 

0.795 

ug/kg 

OS-Jul-2016 

21 -Aug-20 16 

EPA  SCSI  A 

u 

M  ethers  yehl  or 

ND 

0.27® 

0.795 

ug/kg 

OSJul-2016 

21 -Aug-20 16 

EPA  SCSI  A 

u 

Toxaphene 

ND 

0.27® 

0,795 

ug/kg 

OS-Jul-2016 

21 -Aug-20 16 

EPA  SCSI  A 

u 

The  results  in  this  report  apply  to  the  samples  attained  in  accordance  yat/i  the  chain  of 
custody  document.  This  analytical  report  nasi  be  reproduced  in  i is  entirely. 
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3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

29 -Nov- 201 6 

RARA-T issue!  -062116 

6062401-01  (Tissue) 


Detection 

Analyte  Result  Limit 

Reporting 

Limit 

Unite 

Prepared 

Analyzed 

M  elhod 

Notes 

ERDC-EL-EP  C 

OrEanochlorinePwliddes  hv  EPA  Method  8081A 

&mgofr:  2 A  5  tf  Tbtrachlonrm-syb jw 

9M 

58. 5% 

35-125 

03rM-20l6 

n-Aig-2016 

EPA  8681 A 

Surrogate-  Decachiorobiphenyl 

14S 

93.0% 

40-130 

0S-Jul-2016 

21- Aug-2016 

EPA  SOS  1 A 

1  -Melhyliiaplithaltiie 

ND 

3.18 

7 .95 

ug/kg 

08-Jul-2016 

1S-Aug-2016 

EPA  827 OC 

u 

2-MelliylnaphlhaJcne 

ND 

3,18 

7,93 

ug^kg 

08-J&1-2016 

13-Aug-2C1$ 

EPA  £2700 

u 

Acenaphthene 

ND 

3,18 

795 

ug/kg 

OSJul  -2  Did 

lS-Aug-2016 

EPAS270C 

u 

Acenaphthylene 

ND 

3,18 

7,95 

ug&g 

OS  Jul-2016 

lS-Avg'2016 

EPA  82700 

u 

Anthracene 

SA9 

3,18 

795 

ugAtg 

OE-Jal-2016 

l8-Aug-20l£ 

EPA  827 0C 

Boua  (a]  anthracene 

ISA 

3,18 

7.95 

ug/kg 

0€-Jul-201& 

1 8-Aug-2ij  16 

EPA  827 OG 

Bw»  (a)  pyrene 

155 

3,18 

7.95 

ug/kg 

08-Jul-201& 

lE-Aug-2016 

EPA  827 OG 

Betizo  (hj  fluoranthene 

303 

3.18 

7.95 

ug/kg 

OS-Jul-2016 

18-Aug-20H? 

EPA  82700 

Benzo  (gjij)  perylene 

5,13 

3.18 

7,95 

ug/kg 

OGJul-2016 

lS-Aug-2016 

EPA8270C 

J 

Benzo  (k)  fluoranthene 

313 

3,18 

7,95 

ug/kg 

OS-J&1-2016 

lS-Aug-2016 

EPAS270C 

Oirytmt 

20  JQ 

318 

7.95 

ug/kg 

08Jul2016 

lE-Aug-2016 

EPAS270C 

Dibenz  (a Ji)  anihracene 

ND 

3.18 

795 

ug/kg 

OS-Jnl-2016 

1  S-Aug-20 16 

EPA  827 0C 

u 

Fluoranthene 

705 

3,18 

7.95 

ug/kg 

08-Jul-2016 

18-Au£-20I6 

EPA  827 OG 

Fluorcne 

ND 

3,18 

795 

ug/kg 

OS-Jul-2016 

IS-Aug-2016 

EPA  827 OC 

u 

Indexic  (1,2 ,3- cd)  pyrene 

65>6 

3.18 

7,95 

ug/kg 

18-Aug-2016 

EPA  82700 

J 

Naphthalene 

ND 

3,18 

7,95 

ug/kg 

OSJul-2016 

18-Aug-2C16 

EPAS270C 

u 

Plienanthrene 

6A8 

3,18 

7,95 

ug/kg 

OS  Jul-2016 

lS-Aug-2016 

EPAS270C 

J 

Pyrene 

20  A 

3, IS 

7.95 

ug/kg 

0®-Jul-2016 

1 8-Aug-20 16 

EPA  827  0C 

Surrogate!  2-F luoru biplie nyi 

130 

56.4% 

45-105 

03M-2016 

13- Aug-2016 

EPA  S270C 

Surrogates  Terpkenyl-dM 

SS 

41.0% 

30-125 

04-M-2016 

13Aug-2Q26 

EM8Z70C 

77*?  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  ttsisi  be  reproduced  in  i is  enlinly. 
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Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported; 

|  San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

29 -Nov- 201 6 

_ I 

RARA-Tissue  2 -062115 

6062401-02  (Tissue) 

Detection 

Reporting 

Analyte 

Result 

Limit 

Limit 

Units 

Prepared 

Analyzed 

Id  cthod 

Notes 

ERDC-EL-EP  C 

Classic*]  Chemistry  Parameters 

%  Lipids 

0AS6 

%  by  Weight 

26-Jul-2M6 

ODAug-2016 

Li  fid  Content 
hy 

Ct-avimetrie 

Dttemunatio 

a 

Metals  bv  EFA  60IH1/7IKH1  Sffiw  Methuds 

Mercury 

0J026 

0.005 

0.010 

mg/kg 

27-Jul-2016 

29-Jul-2016 

EFA  7471 A 

H 

Cadmium- 111  [1] 

0.0439 

0.0382 

0.191 

mg/kg 

OE^Aug-2016 

27-Sep-2Q16 

SW  846/6020 

3 

Cupper-63  [1] 

7  A9 

0lO3S2 

0.191 

mg/kg 

OS-Aug.2016 

27-Sep-2016 

SW  846/6020 

Lead-Z06  [1] 

1.01 

0.G3S2 

0.191 

mg/kg 

QSAug-2016 

27-fcp-20l6 

5WE46/602Q 

Ztoc-66  (I) 

19  J& 

0.G3S2 

0.191 

mg/kg 

OtB -Aug-20 16 

27-Sep-2Q16 

SWE46/602Q  MB -01,  B 

%  Moisture 

81 5 

%  by  Volume 

29-Jul-20l6 

2l-Ncv-20l6 

OreanoeWorine  Pesticide*  fa  v  EPA  Method  80S1A 

4,4 -DDD 

ND 

0.27® 

0.794 

ug/kg 

0S-Jul-2O1& 

21 -Aug-2016 

EPAEOEIA 

u 

4,4 -DDE 

ND 

0.27® 

0.794 

ug/kg 

OS-Jul-2016 

21  -Aug-20 16 

EPAEOEIA 

B 

4,4 -DDT 

0517 

0.27® 

0.794 

ug/kg 

OSJul-2016 

21 -Aug-2016 

EPAEOEIA 

Al<kin 

ND 

0.27® 

0.794 

ug/kg 

0E-Jul-2016 

21  -Aug-20 16 

EPAEOEIA 

u 

alpha-BHC 

ND 

0.27® 

0.794 

ug/kg 

OE-Jnl-2016 

21  -Aug-20 16 

EPAEOEIA 

u 

alpha  HiiurJujir 

0S16 

0.27® 

0,794 

ug% 

OE-J4-2016 

21 -Aug-29 16 

EPASOSIA 

J 

bete-BHC 

ND 

0.27® 

0.794 

ug/kg 

0SJul-2O16 

21 -Aug-2016 

EFA  EOS 1 A 

u 

deha-BBC 

ND 

0.27® 

0.794 

ug/kg 

0®4ol-»16 

21 -Aug-20 16 

EFA  SOS 1 A 

u 

Diddrin 

ND 

0,27® 

0.794 

ug/kg 

OS-Jnl-2016 

21  -Aug-20 16 

EFA SOS 1 A 

u 

EndosulfanI 

ND 

0.27® 

0.794 

ug/kg 

OS  Jul-2016 

21 -Aug-20 16 

EPAE0E1A 

u 

Endosulfmll 

ND 

0.27® 

0.794 

ug/kg 

OEJul-2016 

21 -Aug-2016 

EPAE0E1A 

u 

Endosulfan  sulfate 

ND 

0.27® 

0.794 

ug/kg 

a8-Jul-20l& 

21 -Aug-20 16 

EPASOSIA 

u 

Endrin 

ND 

0.27® 

0.794 

UgAg 

OE-Jul-2016 

21 -Aug-20 16 

EPAE0E1A 

u 

Endrin  aldehyde 

ND 

0.27® 

0.794 

ug/kg 

0E-Jul-2016 

21 -Aug-20 16 

EFA  SOS 1 A 

u 

Endrin  ketone 

ND 

0.27® 

0.794 

ug/kg 

08Jul-2016 

21 -Aug-20 16 

EPAE0E1A 

u 

garrrna-BHC  (Lindane) 

ND 

0.27® 

0794 

ug/kg 

OS-Jul-2016 

21  Aug-2016 

EFA  SOS 1 A 

u 

ganuii  a  Chlordane 

1,37 

0.27® 

0.794 

ug/kg 

OE-Jul-2016 

21  -Aug-20 16 

EPASOSIA 

Hitachi  or 

ND 

0,27® 

0.794 

ug/kg 

08-Jnl-2016 

21 -Aug-20 16 

EFA  SOS  1 A 

u 

Hitachi  or  epoxide 

ND 

0.27® 

0.794 

ug/kg 

0®Jul-201& 

21 -Aug-20 16 

EPAE0E1A 

u 

Methoxyelilor 

ND 

0.27® 

0.794 

ug/kg 

OSJul-2016 

21 -Aug-20 16 

EPASOSIA 

u 

Toxaphcnc 

ND 

0.27® 

0.794 

ug/kg 

OEJul-2016 

21 -Aug-20 16 

EPAEOEIA 

u 

Surrogate.  2>4>  {  6  Tetrachloru-m-aykne 

9.17 

S?J% 

35-125 

Q$Jvl-2QM 

21-MS-2016 

epa  mi  A 

The  results  m  this  report  apply  to  the  samples  analyzed  in  accordance  -with  the  chain  of 
cu&ody  document.  This  analytical  report  nsisi  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Environmental  Science  and  Applied  System  Branch,  5360' 

San  Di  ego  CA,  92152 

Project:  RARA 

Project  Manager  Joel  Guercrro 

Reported; 

29 -Nov- 201 6 

J 

RARA-T issue  2 

-062116 

6062401412  (Tissue) 

Detection 

Reporting 

|  Analyse  Result 

Limit 

Limit 

Units 

Prepared 

Analyzed 

14  cthod 

Notes 

ERDC-EL-EP  C 

OrranocldorineP^tidde^  fa  v  EPA  Method  80S1A 

Surrogate:  DKOchiorobipfanyi 

1 42 

89.5% 

40-130 

08Jul-201d 

2i-Aig-2016 

EPA  3081 A 

1  -Melliylnaphthalenc 

ND 

3,17 

7,94 

ug/kg 

08-Jul  '2016 

lS-Aug-2016 

EPA3270C 

u 

i-Melhyliiaplithaltiie 

ND 

3.17 

794 

ug/kg 

08-Jul-2016 

IS-Ang-2016 

EPA  827 OC 

u 

Acenaphthcnc 

ND 

3,17 

7,94 

08-Jd-2016 

18-Awg-2C16 

EPA8270C 

u 

Acenaphthylene 

ND 

3,17 

794 

ugAg 

OSJul-20l& 

1E-Auf-2016 

EPAS270C 

u 

Anthracene 

520 

3,17 

7r?4 

0£  Jul -2016 

lS-Aug-2Cl6 

EPA  82700 

J 

Boltjq  (a)  anthracene 

112 

3,17 

7.94 

UgAtg 

0€-Jd-2016 

1  8-Amg-20 16 

EPA8270C 

Baut)  (a)  pyrene 

172 

3,17 

7.94 

OS-M-2016 

1 8-Au.g-20 16 

EPA  827 0G 

BeciZO  (b)  fluoranthene 

27,1 

3,17 

7.94 

ug/k£ 

oe-Jui-20i& 

1£-A«g-2016 

EPAS270C 

Benzo  ( nh.it  perylene 

Ur 

'J 

3.17 

794 

ug% 

OSJul-2016 

lS-Aug-2Cl6 

EPAS270C 

J 

Benzo  (k)  fluoranthene 

523 

3.17 

7.94 

ug/kg 

OGJul-2016 

lS-Aug-2016 

EPA8270C 

Chrysene 

16  JO 

3.17 

7.94 

ug/kg 

0E-Jol-2016 

1E-Aug-2016 

EPA  82700 

Dibenz  (aji)  anthracene 

ND 

317 

794 

ug% 

OS-Jul-2016 

iS-Aus-SOlS 

EPAS270C 

u 

Fluoranthene 

2S.1 

3.17 

7.94 

u&*g 

O8-JH1-2016 

1  S-Aug-20 16 

EPA  827 DC 

Flwrenc 

ND 

3,17 

7,94 

ug/kg 

OGJul-2016 

IS-Aog-2016 

EPAS270C 

u 

Indeno  (12.5-erl)  pyrene 

6. 75 

3,17 

7.94 

ugfltg 

OE-Jd-2016 

18Ang-201G 

EPA  827 OC 

J 

Naphthalene 

ND 

3.17 

794 

ugftg 

O8-Jul-20l& 

18-Aug-K)l6 

EPA  827 OC 

u 

Plienauthrene 

9SS 

3.17 

7.94 

ug% 

OS-Jul-2016 

lS-Aug-2016 

EPAS270C 

Pyrene 

553 

3,17 

7.94 

«gAg 

0SJui-2016 

lS-Aug-2016 

EPA  82700 

Surrogate  •  2-Fhiorobiphenyl 

110 

49.3% 

45-105 

M-Jvi-2014 

18Auf-20I6 

EPA  $2707 

ixtrrogait.  7srpkenyi-dt4 

ISO 

86.0% 

30-125 

0S-M-2Q14 

mmoc 

77*?  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  ttsisi  be  reproduced  in  i is  enlinly. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported; 

|  San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

29 -Nov- 201 6 

_ 1 

RARA-Tissue  3-06211 6 

€062401-03  (Tissue) 

Detection 

Reporting 

Analyte 

Result 

Limit 

Limit 

Unite 

Prepared 

Analyzed 

Id  elhod 

Notes 

ERDC-EL-EP  C 

Classical  Cli an istrv  Parameters 

%  Lipids 

0.371 

%  by  Weight 

26Jul-2016 

C1-Aug-2C16 

Li  fid  Content 
by 

Gravimetric 

Determinated 

n 

Metals  bv  EFA  60IHl'7(MH1  Sffiw  Methods 

Mtrcury 

0J02S 

0.005 

0.009 

mg/kg 

27Jul-2016 

29-Jul-2016 

EPA  7471 A 

H 

Cadmium-Ill  [1] 

m 

0.0397 

0199 

mg/kg 

0E-Aug-2016 

27-Sep-2Q16 

346/6020 

U 

Copper-65  [1] 

757 

0.0397 

01199 

mg/kg 

03Aug£0l6 

27-Sep'£016 

SW  846/6020 

Lead-206  [1] 

0.495 

0LG397 

ai9 9 

mg/kg 

03Aug£0l6 

27-fcp-20l6 

SW  846/6020 

Ztoc-66  (I) 

19j0 

0.0397 

0,199 

mg/kg 

03Aug£0]6 

£7-Sep-20l6 

SW  846/6020  MB -01,  B 

Miscellaneous  FlivsJ  cal /Convent  Lon  al  Cheml&trv  Parameters 

%  Moisture 

$43 

%  by  Volume 

29Jul-2016 

2l-Ncv-2Cl6 

Oi  EanocldorinePestiddeii  bv  EPA  Method  8081A 

4,4 -DDD 

ND 

0,230 

0.800 

ug/kg 

OGJul-2016 

21 -Aug-2016 

EPA  8081 A 

U 

4,4 '-DDE 

ND 

0.230 

0.800 

ug/kg 

0£Jol-£016 

2l-Aug-2Cl6 

EPAE0EIA 

u 

4,4 'DDT 

ND 

0.230 

0.800 

ug/kg 

08Jul-2016 

21 -Aug-2016 

EPA  EOfilA 

u 

Alrbin 

ND 

0.230 

0.800 

ug/kg 

0®Jul-20l6 

21 -Aug-2016 

EPA  £081 A 

u 

alpha-BHC 

ND 

0.230 

0.800 

ug/kg 

OS-Jul-2016 

21-Aug-£C16 

EPAE0E1A 

V 

alpdia-ClilotdaiK 

ND 

0,230 

0,800 

ug/kg 

O8Jul-20l6 

21 -Aug-20  It 

EPA 8081 A 

u 

beta-BHC 

ND 

0.230 

0300 

ug/kg 

OE-Jul  -2016 

21 -Aug-20 16 

EPA  8081 A 

u 

deha-BHC 

ND 

0.280 

0800 

ug/kg 

OE-Jul  -20 16 

21 -Aug-20 16 

EPA 8081 A 

u 

Diddrin 

ND 

0.280 

0800 

ug/kg 

OEJul-2016 

21-Aug-2016 

EPA  8081 A 

u 

Endosulfan  I 

ND 

0.230 

0.800 

ug/kg 

08-Jul  -£016 

21 -Aug-£016 

EPA 8031 A 

u 

Endosulfan  11 

ND 

0.230 

0.800 

ug/kg 

08-Jul '£016 

21 -Aug-2016 

EPA  SOS  1 A 

u 

Endosuir&n  sulfate 

ND 

0,230 

0,300 

ug/kg 

■08-Jul '£016 

21  Aug-20 16 

EPA  8031 A 

u 

Endrin 

ND 

0.230 

0.800 

ug/kg 

OEJul-2016 

21 -Aug-20 16 

EPAE0E1A 

u 

Endrin  aldehyde 

ND 

0.230 

0.800 

ug/kg 

08-Jul -20 16 

21 -Aug-20 16 

EPA £081 A 

u 

Endrin  ketone 

ND 

0.230 

0.800 

ug/kg 

■OfiJul-2016 

21 -Aug-20 16 

EPA 8031 A 

u 

gatnma-BHC  (Lindane) 

ND 

0.280 

0.800 

ug/kg 

OEJul-2016 

21 -Aug-20 16 

EPAE0E1A 

u 

gatrtna-Chlordanc 

ND 

0.280 

0.800 

ug/kg 

OEJul-2016 

21 -Aug-20 16 

EPAE0E1A 

u 

Hcptachlor 

ND 

0.280 

0.800 

ug/kg 

OEJul-2016 

21 -Aug-20 16 

EPAE0E1A 

u 

Hcptachlor  epoxide 

ND 

0  280 

0800 

ug/kg 

■08-Jul '20 16 

21 -Aug-20 16 

EPA  8081 A 

u 

M  ethoxy  chi  or 

ND 

0.280 

0300 

ug/kg 

08-Jul -£016 

21  -Aug-20 16 

EPA  30® 1 A 

u 

Toxaphetie 

ND 

0.280 

0800 

ug/kg 

08-Jul -2016 

21 -Aug-20 16 

EPA  m  1 A 

u 

Surrogate .  2,4, 5,6  Tktrachl6)V'm~zyliw 

56.0% 

5J-/2J 

OB-Jul-2016 

21.Aig.2016 

EPA  mi  A 

The  results  m  this  report  apply  to  the  samples  analyzed  in  accordance  -with  the  chain  of 
cu&ody  dacumeiS.  This  analytical  report  rrsist  be  reproduced  in  its  entirely. 
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Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

29 -Nov- 201 6 

RARA-Tissue  3-06211 6 

€062401-03  (Tissuf) 


Detection 

Analyte  Result  Limit 

Reporting 

Limit 

Units 

Prepared 

Analyzed 

1A  ethod 

Notes 

ERDC-EL-EP  C 

OrBanochlorineP^tidde^  fcv  EPA  Method  8081A 

Surrogate:  DKOchiorobipfanyi 

13  jS 

84.8 % 

40-130 

O&JttMOM 

21-Aug-2016 

EPA  3081A 

1  -Melhylnapkthalene 

ND 

3.20 

8.00 

ug/kg 

OS-Jul-2016 

18-Awg-2C16 

EPA3270C 

u 

2-Melhylnaplnhaltne 

ND 

3.20 

800 

ug% 

oe-jui-2016 

i8-Aug-2016 

EPA  827 OC 

u 

Acenaphthcnc 

ND 

3,20 

8.00 

OGJul-2016 

18-Aug-2C16 

EPA  827 OC 

u 

Acenaphthylene 

ND 

3,20 

8.00 

ugflig 

CtS-Jul-2016 

13-Aug-2C16 

EPAS270C 

u 

Anthracene 

454 

3,20 

8,00 

OS-Jal-2016 

lS-Awg'2016 

EPA  82700 

J 

Bni/.ii  (a)  anthracene 

1Uj6 

3.20 

8.00 

ugAtg 

OS-Jal-2016 

18-Aug-2016 

EPA  827  00 

Burnt  (a)  pyrene 

741 

3,20 

8,00 

OS-M-2016 

1 8-Aug-20 16 

EPA  827 OC 

J 

Benzo  (b)  Fluoranthene 

10  j6 

3,20 

8.00 

ug/kg 

oe-Jui-20i& 

18-Aug-2016 

EPA  827 OC 

Benzo  (g,hji)  peiylene 

ND 

3.20 

8.00 

«g% 

OSJul-2016 

lS-Aug-2Cl6 

EPA  827  OC 

u 

Benzo  (k)  fluoranthene 

15.1 

3.20 

8.00 

»g% 

OS-Jul-2016 

lS-Aug-2Cl6 

EPA  827 0C 

Chrysene 

14.4 

3,20 

8.00 

ugAg 

OS-Jul-2016 

18- Aug -2016 

EPA  827 OC 

Dibenz  jaji)  anthracene 

ND 

3.20 

800 

ug/kg 

OGJul-20'16 

1  E-Aug-20 16 

EPAS270C 

ir 

Fluoranthene 

562 

3.20 

8.00 

ugA^ 

OE-Jul-2016 

1 8-Aug-2tl  16 

EPA  827 0C 

Fluorene 

ND 

3,20 

800 

UgAg 

OS-Jnl-2016 

18-Aug-2016 

EPA  827 OC 

u 

Indeno  (l,2J-cd)  pyrene 

ND 

3,20 

800 

ng/kg 

OSJul-2016 

1S-Aug'2016 

EPA  827 OC 

u 

Naphthalene 

ND 

3.20 

800 

ug/kg 

0® -Jiil -2016 

18-Aug-2016 

EPA  827 DC 

u 

PheJianfhrrue 

4,30 

3.20 

8.00 

ugAtg 

08-Jul-2016 

IS-Aug-2016 

EPA  827 OC 

J 

Pjrene 

ISA 

3,20 

8.00 

ugftg 

08-1^-2016 

18-Aug-2016 

EPA  827 OC 

Sarrogafif :  2-Fiuorobiphenyl 

130 

56.1% 

45-105 

Q8-M-2QW 

18Au%-2Ql6 

REA  8270C 

Surrogate:  Terpherryl-dlA 

130 

60.3% 

30-125 

08-Jul-2016 

18  Aug-2016 

REA  8270C 

77*?  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  ttsisi  be  reproduced  in  i is  enlinly. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Rep  wile  Jr 

|  San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

29 -Nov- 201 6 

_ 1 

RARA-Tissue  4-06211 6 

6062401-04  (Tissue) 

Detection 

Reporting 

Analyte 

Result 

Limit 

Limit 

Unite 

Prepare* 

Analyze* 

M  elho* 

Notes 

ERDC-EL-EP  C 

Classic*]  Chemistry  Parameters 

%  Lipids 

0,533 

%  by  Weight 

26-Ji4-2<n$ 

Cl -Aug-20 16 

Lij**  Content 
bf 

Gravimetric 

Dctemunatio 

n 

Metals  bv  EFA  60IHI/7IMH1  Sffiw  Methods 

Mercury 

0JJ3G 

0,005 

0.010 

mg/kg 

27-Ji4-2016 

29-Jul-2016 

EFA  7471 A 

H 

Cadmium- 111  [1] 

0J03S8 

0.0352 

0.176 

mg/kg 

08^Aug-2016 

27-Sep-2Q16 

SV  346/6020 

3 

Cupper-63  [1] 

9.71 

1X0352 

0.176 

mg/kg 

03Aug-3Ol6 

27-Sep-2016 

SW  846/6020 

Lead-Z06  [1] 

0574 

0,0352 

0,176 

mg/kg 

03-Aug-20]6 

27-fcp-20l6 

SW  846/6020 

Zfcic-60  (I) 

LS5 

0,0352 

0,176 

mg/kg 

0®  -Aug-20 16 

27-Sep-2Q16 

SW  846/6020  MB -01,  B 

%  Moisture 

SO  X 

%  by  Volume 

29-Jb1-2Q10 

2l-Ncv-20l6 

OreanoeWorine  Pesticides  hv  EPA  Method  8081A 

4,4 -DDD 

ND 

0,275 

0.784 

ug/kg 

OGJul-2016 

21 -Aug-2016 

EPA  8081 A 

U 

4,4 -DDE 

ND 

0.275 

0.784 

ug/kg 

OGJul-2016 

2l-Aug-2Cl6 

EPA  8081 A 

u 

4,4 -DDT 

05S6 

0,275 

0.784 

ug/kg 

OEJul-2016 

21 -Aug-2016 

EPA 8081 A 

Al<kin 

ND 

0,275 

0.784 

ug/kg 

034*4-2016 

21 -Aug-20 16 

EPA 8081 A 

U 

alpha-BHC 

ND 

0,275 

0.784 

ug/kg 

OS-Jul-2016 

21  -Aug-20 16 

EPA 8081 A 

U 

alpha-Clilot'danc 

ND 

0,275 

0,784 

ug% 

08-J4-2016 

21  -Aug-20 16 

EPA 8081 A 

U 

beta-BHC 

ND 

0,275 

0,734 

ug/kg 

OS-Jol-2016 

21 -Aug-2016 

EPA  8081 A 

u 

deha-BHC 

ND 

0.275 

0734 

ug/kg 

O8-Ji4-201$ 

21 -Aug-20 16 

EPA  3081 A 

u 

Diddrin 

ND 

0.275 

0734 

ug/kg 

OS-Ji4-2016 

21  -Aug-20 16 

EPA  8(81  A 

u 

Endosulfan  I 

ND 

0,275 

0.734 

ug/kg 

08Jd-2016 

21 -Aug-2016 

EPA  8081 A 

u 

EndosuJFmll 

ND 

0.275 

0.784 

ug/kg 

MJul-2016 

21 -Aug-20 16 

EPA  8081 A 

u 

Endosulfan  sulfate 

ND 

0,275 

0.784 

ug/kg 

03Jol-2016 

21 -Aug-20 16 

EPA  8081 A 

U 

Endrin 

ND 

0,275 

0.784 

UgAg 

08-Jul-2Ol& 

21  -Aug-20 16 

EPA  8081 A 

u 

Endrin  aldehyde 

ND 

0,275 

0.784 

ug/kg 

OS-Jul  -20 16 

21  -Aug-20 16 

EPA  8081 A 

u 

Endrin  ketone 

ND 

0,275 

0.784 

ug/kg 

OS-JbI-2016 

21 -Aug-20 16 

EPA  8081 A 

u 

garawna-BHC  (Lindane) 

ND 

0.275 

0734 

ug/kg 

08441-2016 

21  -Aug-20 16 

EFA  3081 A 

u 

ganwna-Clilordane 

ND 

0.275 

0734 

ug/kg 

0®-Jul-2O16 

21 -Aug-20 16 

EPA 8081 A 

u 

Htptachhr 

ND 

0,275 

0734 

ug/kg 

OgJul-2016 

21 -Aug-20 16 

EPA 8081 A 

u 

Heptachbr  epoxide 

ND 

0,275 

0.734 

ug/kg 

OSJbI-2016 

21 -Aug-20 16 

EPA  SCSI A 

u 

Mcthwcychlor 

ND 

0,275 

0.734 

ug/kg 

OS  Jul-2016 

21 -Aug-20 16 

EFA  3081 A 

u 

Toxaphcfie 

ND 

0,275 

0.734 

ug/kg 

08441-2016 

21 -Aug-20 16 

EFA  3081 A 

u 

Surr&gfi&t:  2t4,  6  Tetrachloru-m-aykne 

S5S 

57.2% 

35-125 

OS-Jul-2016 

Sl-Aug-IOM 

EFA  80$ l A 

The  results  m  this  report  apply  to  the  samples  analyzed  in  accordance  yat/i  the  chain  of 
at  sleety  document.  This  analytical  report  rraisl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Environmental  Science  and  Applied  System  Branch,  5360' 

San  Di  ego  CA,  92152 

Project:  RARA 

Project  Manager  Joel  Guemro 

Reported; 

29-Nov-2016 

J 

RARA-Tissue  4-06211 6 

€062401-04  (Tissue) 

Detection 

Reporting 

|  Analyse  Result 

Limit 

Limit 

Unite 

Pt  spared 

Analyzed 

M  cthod 

Notes 

ERDC-EL-EP  C 

Gr^to chlorine  Pesticides  fcv  EPA  Method  8081A 

&rrogolr:  DKOchiorobipfanyi 

04 

85.2% 

40-130 

03-Jul-2016 

n-Aig-2014 

EPA  3081 A 

1  -Mclhylnaphthalene 

ND 

3-14 

7S4 

ug/kg 

OEJul  '2016 

18-Aug-2C16 

EPA3270C 

u 

2-Mclhylnaplijihaleiie 

ND 

3.14 

7.S4 

ug% 

08-J&1-2016 

18-Aug-2016 

EPA8270C 

u 

Acenaphthcnc 

ND 

3,14 

7,84 

0S-Jul  -2016 

13-Aug-2C16 

EPA8270C 

u 

Acenaphthylene 

ND 

3,14 

784 

ugAg 

CtS-Jul-2016 

lS-Aua-2016 

EPAS270C 

u 

Anthracene 

354 

3,14 

7,84 

0£  Jd -2016 

18-Aug-2C16 

EPA8270C 

3 

Boltjq  (a)  anthracene 

8.15 

3.14 

7.84 

ugAtg 

OGJul-2016 

1 8-Aug-20 16 

EPA8270C 

Bau.o  (a)  pyrene 

64)4 

3,14 

7.84 

08-M-2016 

1 8-Aug-20 16 

EPA8270C 

J 

Bento  (b)  nuuranthrxit 

95$ 

3,14 

7.84 

ug/kg 

o®-*4-20i& 

18-Aug-2016 

EPA8270C 

Benzo  ('g,h.i)  perylene 

ND 

3.14 

784 

U8% 

OSJul-2016 

lS-Aug-2Cl6 

EPAS270C 

u 

Benzo  (k)  fluoranthene 

12 .1 

3.14 

7.84 

ug% 

OGJul-2016 

lS-Aug-2Cl6 

EPA8270C 

Chrysene 

950 

3.14 

784 

ugAg 

0S-M  -2016 

18-Aug«£tl6 

EPAS270C 

Dibenz  |aji)  anthracene 

ND 

3.14 

7.S4 

ug/kg 

08*4-2016 

1  E-Aug-20 16 

EPAS270C 

ir 

Fluoranthene 

stub 

314 

7,84 

ugAg 

OE-Jul-2016 

lg-Aug-2016 

EPA  827 0C 

Fluorenc 

ND 

3,14 

7,84 

ugAg 

084*4-2016 

1  E-Aug -20 16 

EPA  827 OG 

u 

Indeno  (1,2,3-cd)  pyrene 

ND 

3,14 

784 

ngAg 

OS-A4-2016 

IS-Aug-2016 

EPAS270C 

u 

Naphthalene 

ND 

3.14 

7S4 

ug/kg 

084*4-2016 

18  Aug-20 16 

EPA  827 OC 

u 

Fhenanthren* 

$J9 

3.14 

7.84 

ugAg 

O8-A4-2016 

IS-Aug-2016 

EPA  827 OC 

J 

Pyrene 

165 

3,14 

7,84 

«gAg 

08*4-2016 

is-Aog  aoi6 

EPA  827 OC 

Eurr&gpte;  2-F htoro biphe nyl 

56 

25.5% 

45-105 

08-Jal-20l6 

18Ai%-2Ql6 

REA  8270C 

12  OC 

Surrogate.  Terpheriyl-dl4 

100 

49.2% 

30-125 

08-Jul-2016 

lS-Aag-20!6 

EEA8270C 

77*?  results  in  this  report  apply  to  the  samples  analyzed  m  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  nszsi  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported; 

|  San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

29 -Nov- 201 6 

_ 1 

RARA-Tissue  5-062116 

6062401-05  (Tissue) 

Detection 

Reporting 

Analyte 

Result 

Limit 

Limit 

Unite 

Prepared 

Analyzed 

Id  dhod 

Notes 

ERDC-EL-EP  C 

Classic*]  Chemistry  Parameters 

%  Lipids 

0,536 

%  by  Weight 

26JuL-201« 

01 -Aug-20 16 

Li  fid  Content 
** 

Ot-avimrtrie 
Determinate  o 

a 

Metals  bv  EPA  60IH1/7IMH1  Sffiw  Meilinds 

Mercury 

0JO3O 

0.005 

0.010 

mg/kg 

27-Jul-2016 

29-Jul-2016 

EPA  7471 A 

H 

Cadmium- 111  [1] 

0,0424 

00344 

0.172 

mg/kg 

0E-Aug-2016 

27-Sep-2Q16 

$V  $46/6020 

J 

Cupper-63  [1] 

3.40 

0lQ344 

(X172 

mg/kg 

O$Aug.20]« 

27-5^-2016 

5W  846/6020 

Lead-Z06  [1] 

097S 

0,0344 

0,172 

mg/kg 

OS-Aug-2016 

27-5^-2016 

5W  846/6020 

Ztoc-66  (I) 

20  2 

0,0344 

0,172 

mg/kg 

08-Aiig-2016 

27-Sfep-2016 

5W  846/6020  MB -01,  B 

%  Moisture 

SO  2 

%  by  Volume 

29-M-2016 

21 -Hvr -20 16 

OreanoeWorine  Pesticide*  bv  EPA  Method  80®1A 

4/T-DDD 

ND 

0.27® 

0.794 

ug/kg 

OGJul-2016 

21 -Aug-2016 

EPA  8081 A 

U 

4,4 -DDE 

ND 

0.27® 

0.794 

ug/kg 

0®Jbl-2016 

21 -Aug-20 16 

EPA  8081 A 

u 

4,4 -DDT 

ND 

0.27® 

0.794 

ug/kg 

0E-Jul-2Q16 

21 -Aug-2016 

EPA 8081 A 

u 

A 1  chin 

ND 

0.27® 

0.794 

ug/kg 

0E-Jul-2016 

21  -Aug-20 16 

EPA 8081 A 

U 

alpha-BHC 

ND 

0.27® 

0.794 

ug/kg 

OS-Jul-2016 

21 -Aug-20 16 

EPA 8081 A 

u 

alpha-Clilordanc 

ND 

0,27® 

0,794 

ug/kg 

0E-J4-2O16 

21 -Aug-20 16 

EPA 8081 A 

JJ 

beta-BHC 

ND 

0,27® 

0.794 

Ug/kg 

OS-Jul-2016 

21 -Aug-2016 

EPA  30® 1 A 

u 

deha-BHC 

ND 

0.27$ 

0794 

ug/kg 

OEOul-2016 

21 -Aug-20 16 

EPA  SC®  1 A 

u 

Diddrin 

ND 

0.27$ 

0794 

ug/kg 

0SOul-30K 

21  -Aug-20 16 

EPA  SC® 1 A 

u 

Endosulfan  I 

ND 

0,27$ 

0.794 

ug/kg 

08Jd-2016 

21 -Aug -2016 

EPA  80S 1 A 

u 

Endosulfan  11 

ND 

0,27$ 

0.794 

ug/kg 

0&M-2016 

21 -Aug-20 16 

EPA  SC®  1 A 

u 

Endosrif&n  sulfate 

ND 

0,27$ 

0,794 

ug/kg 

OS^Jul-2016 

21 -Aug-2C  16 

EPA  SC®  1 A 

u 

Endrin 

ND 

0.27® 

0.794 

ug/kg 

08-Jul-2Ol& 

21 -Aug-20 16 

EPA 8081 A 

JJ 

Endrin  aldehyde 

ND 

0.27® 

0.794 

ug/kg 

08-Jul  -20 16 

21 -Aug-20 16 

EPA 8081 A 

u 

Endrin  ketone 

ND 

0.27® 

0.794 

ug/kg 

OS-Jul-2016 

21 -Aug-20 16 

EPA 8081 A 

u 

gatnma-BHC  (Lindane) 

ND 

0.27® 

0.794 

ug/kg 

OGJul-2016 

21 -Aug-20 16 

EPA  SC®  1 A 

u 

gatnna-Clilorditic 

ND 

0.27® 

0.794 

ug/kg 

0€-Jul-2O16 

21  -Aug-20 16 

EPA  SC® 1 A 

u 

Heptachhr 

ND 

0.27$ 

0,794 

ug/kg 

0®-Jul-2016 

21 -Aug-20 16 

EPA  EOS 1 A 

u 

Heptachbr  epoxide 

ND 

0,27® 

0.794 

ug/kg 

0&JU-2016 

21 -Aug-20 16 

EPA  SCSI A 

JJ 

Mcthoxychlor 

ND 

0,27$ 

0.794 

ug/kg 

OS-Jul-201S 

21  -Aug-20 16 

EPA  SC®  1 A 

u 

Toxaphcnc 

ND 

0,27$ 

0.794 

ug/kg 

Oe-jLd-2016 

21 -Aug-20 16 

EPA  SC®  1 A 

u 

surrogate.  2,4, 5,6  Tktrachl6)V'm~zyliw 

10,6 

66.7 % 

5J-/2J 

0S-M-2016 

Sl-Aug-IOM 

SPA  80$ l A 

The  results  m  this  report  apply  to  the  samples  analyzed  in  accordance  yat/i  the  chain  of 
at  sleety  document.  This  analytical  report  rraisl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Environmental  Science  and  Applied  System  Branch,  5360' 

San  Di  ego  CA,  92152 

Project:  RARA 

Project  Manager  Joel  Guercrro 

Reported; 

29 -Nov- 201 6 

J 

RARA-Tissue  5-062116 

6062401-05  (Tissue) 

Detection 

Reporting 

|  Analyse  Result 

Limit 

Limit 

Unite 

Prepared 

Analyzed 

Id  ethod 

Notes 

ERDC-EL-EP  C 

Gr^in chlorine  Pesticides  fcv  EPA  Method  80S1A 

&rrogolr:  DKOchiorobipfanyi 

154 

76.7% 

40-/30 

08-J&2Q16 

21-Aig-20ie 

EPA  3081 A 

1  -Methyl  naphtha]  e  »  e 

ND 

3,17 

7,94 

ug/kg 

08-Jul-201$ 

18-Aug-£C16 

EPA3270C 

u 

2-Melhylnapluthalene 

ND 

3.17 

794 

ug/kg 

08-Jul-2016 

IS-Ang-2016 

EPA8270C 

u 

Acenaphthcnc 

ND 

3,17 

7,94 

0S-Jul  -2016 

lS-Aug-2016 

EPA  82700 

u 

Acenaphthylene 

ND 

3,17 

7,94 

ug/kg 

OSJul-20l$ 

lS-Aua-2016 

EPAS270C 

u 

Anthracene 

9,70 

3,17 

7.94 

0£ -Jul -2016 

lS-Aug-2Cl6 

EPA  82700 

Boltjq  (a)  anthracene 

04 

347 

7.94 

ug4tg 

OE-Jul-2016 

1  S-Aug-20 16 

EPA8270C 

Baut)  (a)  pyrene 

13 

347 

7.94 

ug/kg 

08-M-2016 

1 8-Aug-20 16 

EPA  827 OC 

B«lZO  (b)  flu  or  :uilh  file 

313 

347 

7.94 

ug/kg 

oe-j(ii-20i& 

lS-Aug-2016 

EPA  827 OC 

Benzo  (n Ji.il  perylene 

4,94 

347 

794 

«g% 

OSJul-2016 

lS-Aug-2Cl6 

EPA  82700 

J 

Bento  (h)  fluoranthene 

2S9 

347 

7.94 

ug/kg 

OGJul-2016 

lS-Aug-2Cl6 

EPA8270C 

Chrysene 

2Q2 

347 

7.94 

ug/kg 

OSJul-2036 

lS-Aug«£Cl6 

EPA  82700 

Dibenz  (aji)  anthracene 

ND 

347 

7.94 

ug/kg 

OS-Jul-2016 

]8-Aug-2016 

EPA8270C 

u 

Fluoranthene 

53.9 

317 

7.94 

ug4^ 

O8-Jul-2016 

1  S-Aug-20 16 

EPA  827 DC 

Flwrene 

ND 

347 

794 

ug/kg 

OS-Jul-2016 

lS-Aug-2016 

EPA  827 OC 

u 

Indent  (12.3-ed)  pyrene 

4,73 

3,17 

7.94 

OS-Jul-2016 

IS  Aug-20 16 

EPA  827 OC 

J 

Naphthalene 

ND 

347 

7,94 

ug/kg 

OS-Jul-2016 

18-Aug-2C16 

EPA  827 OC 

u 

Plienaitthrene 

17.7 

347 

7.94 

ug/kg 

OS-Jul-2016 

lS-Aug-2Cl6 

EPA  827 OC 

PjTfflt 

36  £ 

3,17 

7.94 

«gAg 

0SJui-2016 

IS- Aug -20 16 

EPA  82700 

Surrogate  •  2-Fhiorobiphenyl 

110 

48.4% 

45-105 

0&JuW016 

1&Aif2016 

EPA3270C 

Surr&gp& f.  Terpherryl-dl4 

120 

56.2% 

30-125 

0d-Jul-2014 

IS-Ais-2016 

mmoc 

77*?  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rrnsl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Report*!* : 

|  San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

29 -Nov- 201 6 

_ 1 

RARA-Tissue  6-06211 6 

£062401-06  (Tissue) 

Detection 

Reporting 

Analyte 

Result 

Limit 

Limit 

Unite 

Prepare* 

Analyze* 

M  elho* 

Notes 

ERDC-EL-EP  C 

Classic*]  Chemistry  Parameters 

%  Lipids 

<MS7 

%  by  Weight 

26Jul-2016 

Cl -Aug-20 16 

Lij**  Content 
bf 

Gravimetric 
Determinate  0 

n 

Metals  bv  EFA  60IH1/7IMH1  Sffiw  Methods 

Mercury 

0J03G 

0.005 

0.010 

mg/kg 

27-Jul-2016 

29-Jul-2016 

ERA  7471 A 

H 

Cadmium- 111  [1] 

04)431 

0.0363 

0.182 

mg/kg 

OS^Aug-2016 

27-&P-2016 

SV  846/6020 

3 

Cupper-63  [1] 

7_53 

1X0363 

1X182 

mg/kg 

08-Aug20]6 

27*Sep-2016 

SW  846/6020 

Lead-Z06  [1] 

0.731 

0.0363 

0.182 

mg/kg 

O8-Aug-20]6 

27-5^-2016 

5W  E46/602O 

/.met*  (I) 

21.1 

0.0363 

0.182 

mg/kg 

08  -Aug-20 16 

27-Sep-2016 

SW  846/6020  MB -01,  B 

%  Moisture 

812 

%  by  Volume 

2$Jul-£0l6 

2l-Ncv-20l6 

Or  aim  octd  mine  Pesticides  hv  EPA  Method  8081A 

4,4 -DDD 

ND 

0.268 

0.766 

ug/kg 

OGJul-2016 

21 -Aug-2016 

EPA  8081 A 

U 

4,4 -DDE 

ND 

0.268 

0.766 

ug/kg 

OGJul-201* 

21 -Aug-20 16 

EPA  8081 A 

u 

4,4 -DDT 

1-53 

0.268 

0.766 

ug/kg 

OEJul-2016 

21 -Aug-20 16 

EPA S081 A 

Al<kin 

ND 

0.268 

0.766 

ug/kg 

08-Ji4-2016 

21 -Aug-20 16 

EPA 8081 A 

U 

alpha-BHC 

ND 

0.268 

0.766 

ug/kg 

08-Jul-2016 

21 -Aug-20 16 

EPA 80E1 A 

U 

alpha-Clilot'danc 

ND 

0,268 

0,766 

ug% 

O8J4-2016 

21  -Aug-20 16 

EPA 8081 A 

U 

beta-BHC 

ND 

0.268 

0.766 

ug/kg 

OS-Jol-2016 

21 -Aug-20 16 

EPA  8081 A 

u 

deha-BHC 

ND 

0.268 

0766 

ug/kg 

08Jul-»16 

21 -Aug-20 16 

EPA  8081 A 

u 

Diddrin 

ND 

0.268 

0766 

ug/kg 

osjui-aow 

21  -Aug-20 16 

EPA  8081 A 

u 

Endosulfan  I 

ND 

0.268 

0.766 

ug/kg 

OS  Jul-2016 

21 -Aug-20 16 

EPA  8081 A 

u 

EndosuJFmll 

ND 

0.268 

0.766 

ug/kg 

08  Jul-2016 

21 -Aug-20 16 

EPA  8081 A 

u 

Endosulfan  sulfate 

ND 

0.268 

0.766 

ug/kg 

>0S^Jul-2016 

21 -Aug-2C  16 

EPA  8081 A 

U 

Endrin 

ND 

0.268 

0.766 

ug/kg 

08-Jul-2016 

21 -Aug-20 16 

EPA  8081 A 

u 

Endrin  aldehyde 

ND 

0,268 

0.766 

ug/kg 

0S-Jul-2016 

21 -Aug-20 16 

EPA  8081 A 

u 

Endrin  ketone 

ND 

0.268 

0.766 

ug/kg 

OS-Jul-2016 

21 -Aug-20 16 

EPA  8081 A 

u 

garawna-BHC  (Lindane) 

ND 

0.268 

0766 

ug/kg 

O8-Jul-2016 

21 -Aug-20 16 

EPA  8081 A 

u 

ganwna-Clilordane 

ND 

0.268 

0766 

ug/kg 

0€-Jul-2016 

21  -Aug-20 16 

EPA 8081 A 

u 

Htptachhr 

ND 

0.268 

0.766 

ug/kg 

OS-Jul-2016 

21 -Aug-20 16 

EPA 8081 A 

u 

Heptachbr  epoxide 

ND 

0.268 

0.766 

ug/kg 

08  Jill -2016 

21 -Aug-20 16 

EPA  SCSI A 

u 

Mcthwcychlor 

ND 

0,268 

0.766 

ug/kg 

08  Jul-2016 

21 -Aug-20 16 

EPA 3081 A 

u 

Toxaphcfie 

ND 

0,268 

0.766 

ug/kg 

OSJul-2016 

21 -Aug-20 16 

EPA  3081 A 

u 

Surr&gfi&t:  2t4,  6  Tetrachloru-m-aykne 

8.37 

58.5% 

35-125 

OS-Jul-2016 

Sl-Aug-lOlti 

EFA  80$ l A 

The  results  m  this  report  apply  to  the  samples  analyzed  in  accordance  yat/i  the  chain  of 
at  sleety  document.  This  analytical  report  rraisl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Environmental  Science  and  Applied  System  Branch,  5360' 

San  Di  ego  CA,  92152 

Project:  RARA 

Project  Manager  Joel  Guercrro 

Reported; 

29-Nov-2016 

J 

RARA-Tissue  6-06211 6 

6116241]  1  06  (Tissue) 

Detection 

Reporting 

|  Analyse  Result 

Limit 

Limit 

Units 

Pt  spared 

Analyzed 

Id  cthod 

Notes 

ERDC-EL-EP  C 

OrcaiinddorinePestkides  fcv  EPA  Method  80S1A 

&rrogolr:  DKOchiorobipfanyi 

ns 

83.5% 

40-130 

03-Jul-2016 

21-Aug-2016 

EPA  3081 A 

1  -Methyl  naphtha]  e  »  e 

ND 

3,07 

7.66 

ug/kfc 

08*1  '2016 

18-Aug-2016 

EPA3270C 

u 

2-Melhylnapltfhalene 

ND 

3.07 

7.66 

ug/kg 

0®*1-2016 

IS  tog  2016 

EPA  827 OC 

u 

Acenaphthcnc 

ND 

3,07 

7.66 

08*1  -2016 

13-Aug-2C16 

EPA8270C 

u 

Acenaphthylene 

ND 

3,07 

7,66 

ug/kg 

08*1-2016 

lS-Aua-2016 

EPASS70C 

u 

Anthracene 

S,12 

3,07 

7,6 6 

08*1-2016 

18-Aug-2C16 

EPA  82700 

Boltjq  (a)  anthracene 

134 

3.07 

7.66 

ugAtg 

08*1-2016 

1  S-Aug-20 16 

EPA8270C 

Baut)  (a)  pyrene 

13,7 

3.07 

7.66 

08-M-2016 

1  S-Au.g-20 16 

EPA8270C 

B«lZO  (b)  fluOraji(hrxit 

305 

3,07 

7.66 

ug/kg 

o®*i-20i& 

18-A«g-2fl16 

EPAS270C 

Eenzo  (n Ji.il  perylene 

442 

3.07 

7.66 

«g% 

08*1-2016 

lS-Aug-2016 

EPA  82700 

3 

Bento  (h)  fluoranthene 

295 

3.07 

7.66 

ug/kg 

08*1-2016 

lS-Aug-2016 

EPA8270C 

Chrysene 

19,1 

3.07 

7.66 

ug/kg 

08*1-2016 

lS-Ams-2016 

EPA  82700 

Dibenz  (aji)  anthracene 

ND 

307 

7.66 

ug/kg 

08*1-2016 

lS-Aus-2016 

EPA8270C 

u 

Fluoranthene 

£5.9 

3.07 

7.66 

u&*g 

08*1-2016 

IS-Aug-2016 

EPA  827 0C 

Flwrenc 

ND 

3.07 

7,66 

ug/kg 

08*1-2016 

18-Au£-20I6 

EPAS270C 

u 

Indtno  (1.2.3-erl)  pyrene 

559 

3,07 

7r66 

08*1-2016 

IS  Aug-20 16 

EPA  827 OC 

J 

Naphthalene 

ND 

3.07 

7,66 

ug/kg 

08*1-2016 

18-Aug-2C16 

EPA  82700 

u 

Plienaitthrene 

5j01 

3.07 

7.66 

ug% 

08*1-2016 

lS-Ajug-2016 

EPA  827 OC 

J 

PjTfflt 

194 

3,07 

7,6 6 

«gAg 

OS -Jd  -2016 

IS- Aug -20 16 

EPA  82700 

Surrogate 2-Fhiorobiphenyl 

170 

53.9% 

45-105 

03-Jttl-20l6 

18Auf-20I6 

EPA  $2707 

Surrogate.  Terpheriyl-dl4 

87 

43.3% 

30-125 

OS-Jul-2014 

lS-AiS-2016 

EPA  3270C 

77*?  results  in  this  report  apply  to  the  samples  analyzed  m  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  mist  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported; 

|  San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

29 -Nov- 201 6 

_ 1 

RARA-Time  0-062116 

6062401-07  (Tissue) 

Detection 

Reporting 

Analyte 

Result 

Limit 

Limit 

Units 

Prepared 

Analyzed 

Id  elhod 

Notes 

ERDC-EL-EP  C 

Classic*]  Chemistry  Parameters 

%  Lipids 

0440 

%  by  Weight 

26JuL-2016 

01 -Aug-20 16 

Li  fid  Content 
** 

Ct-avimetrie 

Dttemunatio 

a 

Metals  bv  EPA  60IH1/7IMH1  Sffiw  Meilinds 

Mercury 

0J016 

0.005 

0.010 

mg/kg 

27-Jul-2016 

29-Jul-2016 

ERA  747  LA 

H 

Cadmium- 111  [1] 

0,(h492 

0.0375 

0.1S7 

mg/kg 

0E-Aug-2016 

Z7-Sep-2016 

SW  846/6020 

J 

Copper-63  [1] 

4.09 

0lG375 

0.1 87 

mg/kg 

aSAug.2016 

27-Sep-2016 

SW  846/6020 

Lead-Z06  [1] 

0.15® 

0,0375 

0,187 

mg/kg 

08Aug-20]6 

27-fcp-20l6 

5W  846/6020 

J 

Ztoc-66  (I) 

162 

0,0375 

0,187 

mg/kg 

0®  -Aug-20 16 

27-Sep-2Q16 

SV/ 846/6020  MB -01,  B 

%  Moisture 

S4.7 

%  by  Volume 

29-Jul-2Q1£ 

2l-Ncv-20l6 

OreanoeWorine  Pesticide*  Iv  EPA  Method!  8081A 

4,4 -DDD 

ND 

0.270 

0.771 

ug/kg 

OGJul-2016 

21 -Aug-2016 

EPA  8081 A 

U 

4,4 -DDE 

ND 

0.270 

0.771 

ug/kg 

OGJul-2016 

21  -Aug-20 16 

EPA  8081 A 

u 

4,4 -DDT 

ND 

0.270 

0.771 

ug/kg 

0EJul-2Q16 

21 -Aug-20  Id 

EPA 8081 A 

u 

A 1  chin 

ND 

0.270 

0.771 

ug/kg 

0E-Jul-2016 

21  -Aug-20 16 

EPA 8081 A 

u 

alpha-BHC 

ND 

0.270 

0.771 

ug/kg 

OS-Jul-2016 

21 -Aug-20 16 

EPA 8081 A 

u 

alpha-Clilordanc 

ND 

0.270 

0,771 

ug/kg 

OS-Jd-2016 

21 -Aug-20 16 

EPA 8081 A 

u 

beta-BHC 

ND 

0,270 

0,771 

Ug/kg 

0S-J&1-2016 

21 -Aug-20 16 

ERA  £031 A 

u 

deha-BHC 

ND 

0.270 

0.771 

ug/kg 

0&fol-»16 

21 -Aug-20 16 

ERA  SOS 1 A 

u 

Diddrin 

ND 

0.270 

0.771 

ug/kg 

oe-jiil  -2016 

21  -Aug-20 16 

EPA  SOS 1 A 

u 

Endosulfan  I 

ND 

0,270 

0.771 

ug/kg 

08Jd-2016 

21 -Aug-2016 

ERA  SOS 1 A 

u 

Endosulfan  11 

ND 

0,270 

0.771 

ug/kg 

OWd-2016 

21 -Aug-20 16 

ERA  SCSI  A 

u 

EndosulTm  sulfate 

ND 

0,270 

0,771 

ug/kg 

08Jol-2016 

21 -Aug-20 16 

ERA  SC®  1 A 

u 

Endrin 

ND 

0.270 

0.771 

UgAg 

08-Jul-201& 

21 -Aug-20 16 

EPA 8081 A 

u 

Endrin  aldehyde 

ND 

0.270 

0.771 

ug/kg 

08-Jul  -20 16 

21 -Aug-20 16 

EPA 8081 A 

u 

Endrin  ketone 

ND 

0.270 

0.771 

ug/kg 

OS-Jul-2016 

21 -Aug-20 16 

EPA 8081 A 

u 

gatnma-BHC  (Lindane) 

ND 

0.270 

0.771 

ug/kg 

OGJul-2016 

21 -Aug-20 16 

ERA  SOS 1 A 

u 

gatnna-Clilorditic 

ND 

0.270 

0.771 

ug/kg 

0®-Jul-2016 

21 -Aug-20 16 

ERA  SOS 1 A 

u 

Hcptechlor 

ND 

0.270 

0.771 

ug/kg 

08-Jul-201& 

21 -Aug-20 16 

EPA  S08 1 A 

u 

Hcptachbr  epoxide 

ND 

0,270 

0.771 

ug/kg 

0&JU-2016 

21 -Aug-20 16 

EPA  8081 A 

u 

Mcthoxychlor 

ND 

0,270 

0.771 

ug/kg 

08  Tiil-2016 

21 -Aug-20 16 

ERA  SCSI A 

u 

Toxaphcnc 

ND 

0,270 

0,771 

ug/kg 

OS-Jul-2016 

21 -AuS-2016 

ERA  SC®  1 A 

u 

Surrogate.  2,4, 5,6  7hradilcto-m-^/iim 

10£ 

70. 5% 

35-125 

0S-M-2016 

Sl-Aug-IOM 

EFA  80$  1 A 

The  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  yath  the  chain  of 
custody  documeri.  This  analytical  report  nsisi  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Environmental  Science  and  Applied  System  Branch,  5360' 

San  Di  ego  CA,  92152 

Project:  RARA 

Project  Manager  Joel  Guercrro 

Reported; 

29 -Nov- 201 6 

J 

RARA-Time  0-062116 

6062401-07  (Tissue) 

Detect!  <m 

Reporting 

|  Analyse  Result 

Limit 

Limit 

Units 

Prepared 

Analyzed 

Id  elhod 

Notes 

ERDC-EL-EP  C 

OrranocldorineP^tidde^  fcv  EPA  Method  8081A 

&rrogolr:  DKOchiorobipfanyi 

na 

86.2% 

40- 130 

03rM-20l6 

2i-Aig-2016 

SPA  3081 A 

1  -Methyl  naphtha]  e  n  e 

ND 

30S 

7,71 

ug/kg 

08-J&1  '2016 

18-Au(-2C16 

EPA3270C 

u 

i-Melhylnaphthalene 

ND 

3-OS 

771 

ug/kg 

08-Jul-2O16 

18  tog  2016 

EPA  827 OC 

u 

Accnaphthcnc 

ND 

3, OS 

771 

ug/kg 

08-Jul  -2016 

IS -Aug -20 16 

EPA8270C 

u 

Acenaphthylene 

ND 

3,08 

7,71 

ug/kg 

OGJul-2016 

13-Aug-2C16 

EPA8270C 

u 

Anthracene 

ND 

3,08 

771 

ug/kg 

OSJul-2016 

]S-Avg'20l6 

EPA  82700 

u 

Bcnzo  (a)  anthracene 

ND 

3,08 

7,71 

UgAtg 

OE-Jal-2016 

IS-Aug-2016 

EPA8270C 

u 

fienzo  (a)  pyrene 

ND 

3.08 

7,71 

ug/kg 

0®-Jul-201& 

1  S-Aug-2ti  16 

EPA  827 0G 

u 

Benz*  (b)  fluoranthene 

ND 

3.08 

771 

ug/kg 

08Jul-20l6 

IS  Aag*2C16 

EPAS270C 

u 

Benz*  (g.hi)  perylene 

ND 

3-OS 

771 

ug/kg 

OS-Jul  -2016 

18-Amg-2fl16 

EPA  827 OC 

u 

Benzo  (k)  fluoranthene 

ND 

3-OS 

771 

UgAg 

08-Jul-2O16 

18-Amg-2fl16 

EPA  827 OC 

u 

Clwyscne 

ND 

3.0S 

771 

ug/kg 

0E-Jd-201& 

lS-Aug-2016 

EPA  827 0C 

u 

Dibenz  (a,h)  anthracene 

ND 

3.08 

7.71 

ug/kg 

oe^al-2016 

13-Aug-2016 

EPA  82700 

u 

Fluoranthene 

443 

3,08 

7,71 

ug/kg 

OSJol-2016 

18-Ans  2016 

EPA  827 OC 

J 

Fluorene 

ND 

3,08 

7,71 

ug/kg 

0&Jcl-201d 

13-Aug-2016 

EPA  827 OC 

u 

Indcno  (1,2,3-cd)  pyrene 

ND 

3.08 

7,71 

ug/kg 

08M-2016 

18-Aag-2C16 

EPA  827 OC 

u 

Naphthalene 

ND 

3.08 

771 

ug/kg 

08Jul-201& 

lg-Aag-2016 

EPA  8270C 

u 

Fhcnanlhrenc 

ND 

3.08 

7.71 

ug/kg 

0®-Jul-3016 

18-Aug-2016 

EPA  82700 

V 

Pyrene 

6$2 

3.08 

7.71 

ug/kg 

OSJul-2016 

lS-Aag-2016 

EPA  82700 

2 

Surrogate:  2- Fluoro biphe 

110 

50.3% 

45-J05 

OS-Jui-2016 

18  Aug-2016 

EPA8270C 

Purrowate.  Terphenyl-dl4 

120 

61.5% 

3 0-125 

0S-Jul-2016 

18  Aug-2016 

EPA  S270C 

77*?  results  m  this  report  apply  to  the  samples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rrnsl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  eg  a  CA,  92152 

Project  Manager  Joel  Guercrro 

29 -Nov- 201 6 

Metals  by  EPA  6000/7000  Series  Methods  -  Quality  Control 
ERDC-EL-EP-C 


Detection 

Rf-porling 

Spike 

Source 

%REC 

RPD 

Analyte 

Result  Limit 

Limit  Unit! 

Level 

Remit 

%REC 

Limits 

RID 

Limit 

Netej 

Batch  B6U9Q32  Default  Pi  Pit  Metals 


Blajik  tB609032  BLK1) 

Prepared;  27-Jul -201 6  Analyzed:  29-Jul-2016 

Mercury 

ND 

0  005 

0  010 

mg/kg 

tr 

LCS  (B609032-BS1) 

Prepared:  27-Jul  -201 6  Analyzed:  2JJ-Jul-2016 

Mercury 

0. 107 

0  005 

0  010 

mg/kg 

0  1000  107  75-125 

Duplicate  (B609032-DUP1) 

Sot  trees  6062401-07 

Prepared:  27-Jul -201 6  Analyzed:  2£-Jul-20l6 

Mercury 

00155 

0  005 

0.009 

mg/kg 

0  0156  0  879 

25 

Matrix  Spike  (B6D9032  MSI) 

Source  6062401-07 

Prepared:  27-Jul-20l6  Analyzed:  29-Jul-20l6 

Mercury 

0,0951 

0,005 

0.009 

fllgfcg 

0.09053  0  0156  37  7  75-125 

Batch  B61U06  -  Default  Prep  Metals 

Bfcuik  (B611106  BLK1) 

Prepared:  08-Aug-2O16  Analyzed:  27-Sep-2016 

Cadimum-lll  [1] 

ND 

0.0400 

0.200 

0 

Copper -63  [  lj 

0  0469 

00400 

0.200 

mg/kg 

J 

Lead-206  (1J 

ND 

0  0400 

0.200 

nug/kg 

u 

Zinc-66  (1] 

0  653 

00400 

0.200 

ntg/kg 

MB  4)1 

LCS  (B611106  BS1) 

Prepared:  OS^Aug-201 6  Analyzed:  27-Sep-2016 

Cadnmvm-lll  (1] 

50.1 

0,100 

0,500 

nig/kg 

50  00  100  SO-120 

Copper -63  [  1] 

97.4 

0  100 

0.500 

mgttg 

100  0  974  80-120 

Lead-206  (1] 

104 

0.100 

0.500 

mg/kg 

100.0  104  80-120 

ZinC-66[l] 

215 

0  100 

0.500 

mg/kg. 

200  0  1  03  SO-120 

MB-Ol,  B 

Duplicate  (B611106  DUP1) 

Source?  6062401  01 

Prepared:  OS- Aug-201 6  Analyzed;  27-Sep-2Q16 

Cadmium-Ill  [1] 

ND 

00372 

0.1E6 

mg/kg 

0.0494 

20 

(J 

Copper-63  [  1] 

E.54 

00372 

0.1E6 

mg/kg 

E.32  3  29 

20 

Lead-206  [1] 

1  09 

00372 

0.1E6 

mgftg 

121  104 

20 

Ztnc'66fl] 

214 

00372 

0186 

mg/kg 

21  5  0.553 

20 

MB-OL  B 

77*?  results  m  this  report  apply  to  the  samples  analyzed  in  accordance  xsf h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rrnsl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch*  5360' 

Reported: 

San  Di  eg  a  CA*  92152 

Project  Manager  Joel  Guerciro 

29 -Nov- 201 6 

Metals  by  EPA  6000/7000  Series  Methods  -  Quality  Control 
ERDC-E  L-  EP-C 


Detection 

Reporting 

Spike 

Soy  nee 

%RJEC 

RPD 

Analyte 

Result  Limit 

Limi  t  Uni  ts 

Level 

Result 

%REC 

Limits 

RPD 

Limit 

Neles 

Batch  B611106  -  Default  Pr«p  Metals 


Matrix  Spike  ^611106  MSI) 

Source;  606240101 

Prepared:  OS-Aug-201 6  Analyzed:  27-Sep-2016 

CaAnium-lll  [1] 

44  3 

0  0575 

0437 

rosfrg 

43  74 

0  0494 

101 

80-120 

Copper -63  [  1] 

88  5 

0  0375 

0437 

mg/kg 

3749 

8  32 

91.1 

80-120 

Lead-206  [1] 

93.1 

0  0575 

0437 

mg/kg 

3749 

1.21 

105 

80-120 

Zlik -66  [1] 

176 

0  0575 

0437 

mg/kg 

175.0 

21.5 

333 

80-120 

MB-01.B 

77*?  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rrnsl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Environmental  Science  and  Applied  System  Branch,  5360' 
San  Di  ego  CA,  92152 

Project:  RARA 

Project  Manager  Joel  Guercrro 

Reported; 

29 -Nov- 201 6 

Orgauocliioi  Jne  Pesticides  by  EPA  Method  8081 A  -  Quality  Control 

ERDC-EL-  EP-C 

Analyte 

Result 

Detection  Reporting 
Li  mil  Limi  t 

Units 

Spike  Source 

Level  Result 

%P,EC 

%EEC 

Limits  RPD 

RPD 

Limit  Netes 

Batch  B607014  -  ***  DEFAULT  PREP 

**> 

Blank  (B607014  BLK1) 

Prepared:  08-Jul  -201 6  Analyzed: 

21 -Aug-20 16 

4,4 '  -DPP 

nd 

0.230 

0.300 

ug&g 

O 

4.4 '-DDE 

ND 

0  230 

0.300 

ugftg 

0 

4,4 '-DDT 

ND 

0.230 

0.300 

ugJkg 

0 

Aitkin 

nd 

0,230 

0.300 

□gAg 

0 

alpha-BHC 

ND 

0  230 

0.300 

ugAg 

0 

Alpha-Oil  <*dane 

ND 

0.230 

0.300 

ugikg 

EJ 

<?eta-BHC 

nd 

0.230 

0.300 

ug/kg 

0 

delta-BHC 

ND 

0,230 

0.300 

ugikg 

0 

Diclthn 

ND 

0.230 

0.300 

ugftg 

0 

Endosulfan  £ 

ND 

0.230 

0.300 

u&fcg 

O 

End&sullfan  E 

ND 

0.230 

0,300 

Ugflig 

O 

Endcjulfari  sulfate 

ND 

0  230 

0  300 

ugAg 

0 

Ed  tbin 

ND 

0.230 

0,300 

ug/kg 

o 

Endnn  aJdehyde 

ND 

0  230 

0.300 

□gikg 

0 

Eadrin  ketone 

ND 

0  230 

0.300 

ug/kg 

0 

gamma-BHC  (LifldanC) 

m 

0.230 

0.300 

UgAj 

0 

gamm  a-Chl  ordane 

ND 

0  230 

0.300 

ug/kg 

0 

Hep  tac  hi  or 

ND 

0  230 

0.300 

ag/kg 

o 

Hcptadrilof  epoxide 

ND 

0.230 

0.300 

ufi/kg 

0 

M-fthexychlor 

ND 

0  280 

0.300 

*S/kg 

0 

TojfapJiene 

ND 

0.230 

0.300 

ug^g 

0 

Surrogate: 2A $4  Tktrac hlom-m- *ykm 

10.4 

ugfhg 

16JJ0 

65.2 

Surra  gait.  Decackhrobipherryi 

14.9 

ttgfhg 

16.00 

93.0 

40-130 

LCS  (B6A7014-BS2) 

Prepared:  03-lul -201 6  Analyzed: 

21 -Aug-20 16 

4,4 '  -DDD 

7.08 

0.230 

0.300 

ug/kg 

3.000 

33.5 

30-135 

4,4 '-DDE 

6  83 

0.230 

0.300 

ug/kg 

3.000 

36.0 

50-125 

4,4 r -DPT 

7.76 

0.230 

0.300 

ug/kg 

8.000 

970 

40-140 

Aitkin 

7  40 

0.230 

0.300 

ug/kg 

8000 

92  5 

45-140 

alpha-BHC 

7.23 

0,230 

0.300 

ug/kg 

5.000 

146 

50-125 

jJpha-Ch](*cfcnnc 

6  96 

0,230 

0.300 

Ugflig 

3.000 

37.0 

50-120 

beti-BEC 

442 

0,230 

0.300 

ug/kg 

8000 

51  5 

50-125 

dtlta-EHC 

0  920 

0  230 

0.300 

ug/kg 

2400 

333 

55-130 

Q 

Dieldnn 

6  84 

0  230 

0.300 

ug/kg 

3.000 

35.5 

50-125 

Endosulfan  I 

6  32 

0.230: 

0.300 

ug/kg 

3.000 

79.0 

15-135 

EndoruLfail  E 

5.16 

0.230 

0.300 

ug/kg 

3.000 

64.5 

35-140 

Eodorulf®  sulfate 

4  23 

0.230 

0.300 

ug/kg 

6.000 

71.3 

50-135 

Efldnrt 

7.20 

0  230 

0.300 

Ug/kg 

3.000 

90.0 

50-135 

Endnn  aldehyde 

3.52 

0.230 

0.300 

ug/kg 

8.000 

440 

35-145 

En  drim  ketone 

ND 

0.230 

0.300 

ug/kg 

8.000 

50-135 

2-02,0 

gamm  a-B  EC  (Lin  dane) 

5.40 

0.280 

0.300 

ug/kg 

7.000 

771 

50-125 

The  results  in  this  report  a ppiy  to  the  sa triples  analyzed  i n  accordance  xK  h  the  chain  of 
cu&ady  document.  This  analytical  report  rraisl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Environmental  Science  and  Applied  System  Branch,  5360' 
San  Diego  CA,  92152 

Project:  RARA 

Project  Manager  Joel  Guercrro 

Reported; 

29 -Nov- 201 6 

Organ ocEil or ine  Pesticides  by  EPA  Method  8081 A  -  Quality  Control 

ERDC-EL-  EP-C 

Analyte 

Result 

DeKctiwi 

Limit 

Reporting 

Limit 

Units 

Spike 

Level 

Sou  nee 

Result 

%REC 

%REC 

Limits  RPD 

RPD 

Limit  Ntfes 

Batch  B6070H  -  *"  DEFAULT  FREF 

*** 

LCS  (B607O14  BS2) 

Prepared:  08-Jul -201 6  Analyzed: 

21 -Aug-20 16 

gamma-Chl  ordarie 

5.00 

0.230 

0.300 

u&fcg 

3.000 

625 

50-125 

Heptachlof 

9.03 

0.2S0 

0.300 

ugftg 

3.000 

114 

50-140 

Heptaehl  or  epoaide 

540 

0.230 

0.300 

ugikg 

3.000 

67.5 

50-130 

Mrthcjiychlor 

5.30 

0.230 

0.300 

Ugflig 

8000 

725 

55-145 

Surrogate.  2,4, 4  6  letrachlero-m-iy!?ne 

9,02 

ug/kg 

16.00 

62.0 

35*125 

Surrogate.  Decacklorobtphettyi 

104 

ugfcg 

i6.m 

65.0 

40*130 

Matrix  Spike  (B607014-MS2} 

Source  6062-101-04 

Prepared:  Q8-Jul -201 6  Analyzed: 

21 -Aug-20 16 

4,4 '  -DDD 

13.3 

0.553 

1  5® 

ugikg 

15  El 

ND 

840 

30-135 

4.4 '-DDE 

103 

0  553 

]  58 

ugfrg 

1581 

ND 

63.0 

50-125 

4.4 '-DDT 

14.9 

0.553 

1,5® 

Ugfcg 

IS  El 

0.336 

339 

40-140 

Aidfin 

10.3 

0  553 

1.5® 

1581 

ND 

63  0 

45-140 

aJptia-BHC 

9.83 

0.553 

1.5® 

ugJkg 

9.8®  1 

ND 

100 

50-125 

a3pfcia-Oi]«rdane 

9.30 

0.553 

1.5® 

Ug&g 

1581 

ND 

620 

50-120 

6ela-BHC 

12.9 

0  553 

1.58 

ugAg 

1581 

ND 

315 

50-125 

ddta-BHC 

2  69 

0  553 

1.58 

ug/kg 

4.743 

ND 

56.7 

55-130 

Did  ctin 

972 

0  553 

1.58 

□gikg 

1581 

ND 

61.5 

50-125 

Endosulfin  I 

100 

0  553 

1.58 

ugAg 

15.81 

ND 

63.5 

15-135 

EndosuLfan  Q 

11  9 

0  553 

1.58 

ugftg 

1581 

ND 

75.5 

35-140 

EfldoSulDm  iulfate 

870 

0  553 

1.58 

ug/kg 

11,86 

ND 

73.3 

50-135 

Endhn 

11  3 

0  553 

1.5® 

ugfag 

1581 

ND 

71.5 

50-135 

Endrin  aldehyde 

5.54 

0,553 

1.5® 

1581 

ND 

350 

35-145 

Enibin  ketone 

10,3 

0.553 

1.5® 

uglkg 

1581 

ND 

650 

50-135 

gamma-B  HC  (Lio  dans) 

132 

0.553 

1  5® 

ug/kg 

13  E3 

ND 

954 

50-125 

gamma-Ctd  ordane 

103 

0  553 

1.5® 

□gAg 

1581 

ND 

650 

50-125 

HepHthlor 

11.0 

0  553 

1.58 

ugAg 

15.81 

ND 

69.5 

50-140 

Hsptachl  *r  epoxide 

11.7 

0  553 

1.5® 

□gikg 

1581 

ND 

74.0 

50-130 

MdtiOKyeMor 

13  5 

0  553 

1.58 

ug/kg 

15.81 

ND 

85.5 

55-145 

Surrogate:  2,4,  J.  6  Tetrachloro-m-jylsne 

Surrogate:  £*KacHk>rQttpfatyl 

11.1 

23,6 

ug/kg 

ugfkg 

31.62 

35.3 

43,0 

JJ-L2J 

40*130 

77*?  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  xK  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rrnsi  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

29 -Nov- 201 6 

Polynuclear  Aromatic  Compounds  by  GC/MS  with  Selected  Ion  Monitoring  Quality  Control 

ERDC-E  L-  EP-C 


Detection 

Repoeling 

Spike 

Source 

%EJEC 

RPD 

Analyte 

Result  Limit 

Limi  t  Urn  ts 

Level 

Result 

%REC 

Limits 

RPD 

Limit 

Netes 

Bafcch  B 607QH  -  **  *  DEFAULT  PREP  »** 


Blank  (B^a7014  BLKl) _ Prepared:  QS-Jitl  -201 6  Analyzed:  lS-Aug-2016 


1-McthylnaphthaIene 

ND 

3  20 

s.co 

UgJfcg 

EJ 

2-Methylnaphtfulene 

ND 

3  20 

goo 

ugftg 

EJ 

Acenaphthene 

ND 

3,20 

SCO 

u&ftg 

EJ 

Acenaphthylene 

ND 

3  20 

s.oc 

□gAg 

ej 

Anthracene 

ND 

3  20 

£.00 

ugikg 

EJ 

Eenro  (a)  anthracene 

ND 

3  20 

£.00 

ugAg 

EJ 

Eenio  (a)  pyrene 

ND 

3.20 

8.00 

ug/kg 

EJ 

Bento  (h)  fluoranthene 

ND 

3.20 

£.00 

UgJkg 

EJ 

Benzo  (aJu)  peiylme 

ND 

3  20 

S.00 

ugftg 

EJ 

Benzo  (k)  fluoranthene 

ND 

3  20 

8.00 

u&fcg 

EJ 

Chrysene 

ND 

3.20 

8.00 

ugTkg 

C7 

Dibent  (ah)  anthracene 

ND 

3  20 

£.00 

ugAg 

U 

Fluoranthene 

ND 

3.20 

800 

ug/kg 

ET 

Ruorene 

ND 

3  20 

£.00 

ugJkg 

tr 

Indeno  (1^.3-od)  pyrene 

ND 

3.20 

£.00 

ug/kg 

EJ 

Naphth  ad  cue 

ND 

3.20 

8.00 

Llg^Cg 

EJ 

Fhenanlhrene 

ND 

3  20 

£.00 

ug/kg 

EJ 

Pyrene 

ND 

3.20 

£.00 

ag/kg 

ET 

Surrogate;  2-Fiuombiphenyl 

no 

ugfhg 

224.0 

48.0 

45-705 

Surrogate.  lerphenyl-dlA 

140 

ugfcg 

208.0 

682 

30-125 

LCS  (B6ff7014-BSl) 

FVepared:  OS-Jul-20l6  Analyzed:  l8-Aug-2m6 

1  -Methylnaphthalene 

95  0 

3.20 

8.00 

ug/H 

120.0 

791 

40-105 

2 -Metbylnaphtiialene 

95  6 

3  20 

£.00 

ug/kg 

120  0 

79.7 

40-105 

Acenaphthene 

92.4 

3  20 

£.0C 

ug/kg 

120  0 

77.0 

45-110 

Acenaphthylene 

93  2 

3.20 

8.00 

ug/kg 

120.0 

777 

45-105 

Anthracene 

125 

3.20 

8.00 

ug/kg 

120.0 

104 

55-105 

Bento  (a)  anthracene 

98.9 

3  20 

8.00 

ug/kg 

120.0 

82.5 

50-120 

Benzo  (a)  pyrene 

104 

3  20 

800 

ug/kg 

120.0 

866 

50-110 

Benzo  (b)  fluoranthene 

97  3 

3  20 

£.00 

ug/kg 

120.0 

81,0 

45-115 

Benzo  (ghj)  perylene 

98.3 

3  20 

800 

ug^g 

120.0 

824 

40-125 

Bento  (10  fluoranthene 

119 

3  20 

8.00 

ug/kg 

120,0 

988 

45-125 

Chrysene 

105 

3  20 

£.00 

ug/kg 

120  0 

874 

55-120 

Dibent  (ah)  anthracene 

113 

3  20 

£.00 

ug/kg 

120.0 

94  1 

40-125 

Fluoranthene 

127 

3  20 

£.00 

ug/kg 

120.0 

106 

55-120 

Flu  or  rue 

104 

3.20 

8.00 

Ug/kg 

120.0 

865 

50-110 

Indeno  (lr2,3'CdT)  pyrene 

79.0 

3  20 

800 

ug/kg 

120,0 

658 

40-120 

Naphthalene 

90.4 

3.20 

8.00 

ug/kg 

120.0 

754 

40-105 

Fhen  an  three  e 

84  5 

3  20 

SCO 

ug/kg 

120.0 

70.5 

50-110 

Pyrene 

96.4 

3  20 

£.00 

ug/kg 

120.0 

803 

45-125 

77*?  results  in  this  report  apply  to  the  sonnies  attained  in  accordance  xsf h  the  chain  of 
custody  document.  This  analytical  report  rrarsl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Environmental  Science  and  Applied  System  Branch,  5360' 
San  Di  ego  CA,  92152 

Project:  RARA 

Project  Mana gen  Joel  Guerciro 

Reported; 

29 -Nov- 201 6 

Polynuclear  Aromatic  Compounds  by  GC/MS  with  Selected  Ion  Monitoring 

ERDC-EL-EP-C 

Quality  Control 

Analyte 

Result 

Detection 

Limit 

Reporting 

Limit 

Units 

Spike 

Level 

Source 

Result 

%REC 

Limits 

RED 

RPD 

Limit  Ntfes 

Batch  B607014  -  «*  DEFAULT  PREP  * 

** 

LCS  (B607014  BS1> 

Prepared:  OS-Jul -201 6  Analyzed:  LS'Aug'2016 

surrogate.  2-Fiwrvbiph/nyt 

120 

ugfkg 

22<0 

5X4 

45-105 

surrogate .  Terphenyl-dl4 

ISO 

ugfrg 

2CS0 

87.9 

30-125 

Matrix  Spike  (B607014-M31) 

Sources  6062401-04 

Prepared:  06-Jul -201 6  Analyzed: 

16-Aug-2016 

1  -Methylnaphthalene 

175 

6.  OS 

152 

UgJkg 

228  1 

ND 

76.5 

40-105 

2-Methylnapbtiialene 

164 

6.0® 

15.2 

ug&g 

226.1 

HD 

71.7 

40-105 

Acenaphtbene 

172 

6.  OS 

152 

ugOtg 

226.1 

HD 

753 

45-110 

Acenaphthylene 

172 

6.  OS 

152 

ugJkg 

223  1 

ND 

752 

45-105 

Anthracene 

166 

6.03 

15.2 

ugikg 

2281 

3.34 

72,6 

55-105 

Benze  (a)  anthracene 

219 

60S 

152 

ug/kg 

228.1 

8  15 

925 

50-120 

Beneo  fa)  pyrene 

207 

6.0® 

15.2 

ug/kg 

226. 1 

6.04 

908 

50-110 

Bmzo  (b)  fluoranthene 

207 

6.0® 

15.2 

ug/kg 

226.1 

9.53 

B6.7 

45-115 

Bento  (gju)  percent 

131 

6.0® 

15.2 

ug/kg 

228  1 

HD 

79.3 

40-125 

Benzo  (k)  fluoranthene 

233 

6.0® 

15.2 

ug/kg 

226  1 

12  1 

121 

45-125 

Chrysene 

236 

6.  OS 

152 

ugikg 

226.1 

9.80 

99.3 

55-120 

Dibeni  (aji)  anthracene 

136 

6.  OS 

152 

ufiJkg 

223  1 

HD 

SI  6 

40-125 

Fluoranthene 

231 

6.0® 

15.2 

ug/kg 

226. 1 

100 

381 

55-120 

Fluorene 

199 

6.  OS 

152 

u&kg 

228  1 

ND 

674 

50-110 

Indeno  (l^.3-ed)  pyrene 

153 

6.  OS 

15.2 

ngikg 

228  1 

HD 

693 

40-120 

Naphtb  aJ«ie 

157 

6.  OS 

152 

Ugfcg 

228  1 

ND 

687 

40-105 

Fhen.anthrttj  e 

213 

6.  OS 

15.2 

ugAg 

228.1 

379 

954 

50-110 

Pyrene 

259 

6.0® 

15.2 

ug/kg 

226  1 

26  3 

102 

45-125 

Surrogate.  J-Fivprvbiphfayl 

220 

uS/kg 

42X9 

XU 

45*10$ 

Surrogate?  7!f.rphe.>tyl-ji4 

220 

ugfkg 

29X4 

56.1 

30-125 

.Matrix  Spike  Dtqi  (B607O14  MSD1) 

Source:  6062401  CM 

Prepared:  OS-Jul -201 6  Analyzed;  18-Aug-2G16i 

]  -Mcthylnaphihalene 

176 

6.40 

16  0 

ugikg 

2400 

ND 

735 

40-105 

1  05 

30 

2-klethylnaphthaJene 

163 

640 

160 

ugikg 

240.0 

ND 

70.2 

40-105 

2.37 

30 

Acenaptithene 

173 

6.40 

160 

ugikg 

240  0 

ND 

74  1 

45-110 

3  54 

30 

Acenaphthylene 

169 

6.40 

160 

ugftg 

240.0 

HD 

70.5 

45-105 

146 

30 

Anthracene 

154 

640 

16.0 

ugikg 

240  0 

3  34 

64  3 

55-105 

7.07 

30 

Benzo  (a)  anthracene 

223 

6.40 

160 

ug/kg 

240  0 

8  15 

396 

50-120 

1  74 

30 

Bento  {*)  pyrene 

223 

6.40 

160 

ug /kg 

240.0 

6.04 

951 

50-110 

9  63 

30 

Bsnzo  (b)  fluoranthene 

221 

6.40 

16.0 

ugfirg 

240.0 

9  53 

361 

45-115 

6  39 

30 

Bmzo  (gjtj)  perylene 

203 

6.40 

160 

Ugftg 

240.0 

HD 

64.7 

40-125 

116 

30 

Benzo  (k)  fluoranthene 

301 

6.40 

160 

UgJkg 

240.0 

12.1 

120 

45-125 

457 

30 

Ouyteoe 

251 

6.40 

160 

ugArg 

240  0 

9.30 

101 

55-120 

6.07 

30 

Dibenz  (ah)  anthracene 

224 

6.40 

160 

ug/kg 

240.0 

HD 

935 

40-125 

186 

30 

Flu-oranthcne 

234 

640 

16.0 

ugArg 

240  0 

300 

35.2 

55-120 

145 

30 

Fluorene 

206 

6.40 

16.0 

ug/kg 

240  0 

HD 

65.6 

50-110 

3.02 

30 

Indent  (lr2.3-ed)  pyrene 

169 

640 

16.0 

ugikg 

240  0 

HD 

70.3 

40-120 

6  59 

30 

The  results  in  this  report  apply  to  the  samples  analyzed  i n  accordance  >nf  h  the  chain  of 
custody  documeii.  This  analytical  report  ttusi  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

SanDicgc  CA,  92152 

Project  Manager  Joel  Guercrro 

29 -Nov- 201 6 

Polynuclear  Aromatic  Compounds  by  GC/MS  with  Selected  Ion  Monitoring  Quality  Control 

ERDC-E  L-  EP-C 


Detection 

R  spinning 

Spike 

Sow  nee 

%PJEC 

RPD 

Analyte 

Rtsu.lt 

Limit 

Limit 

Units 

Level 

Result 

%REC 

Limits 

RPD 

Limit 

Netes 

Batch  B 60 7014  -  **  *  DEFAULT  PREP  *** 

Matrix  Spike  Dry  (B607014 

Source;  6062401  01 

Prepared:  OS-Jul -201 6  Analyzed:  LS-Aug-2016 

Naphthalene 

153 

640 

160 

u&fcg 

240.0 

ND 

638 

40-105 

2  36 

30 

Phenantiirene 

195 

6.40 

16.0 

Ugftg 

240  0 

379 

S1.3 

50-110 

11.0 

30 

Pyrene 

301 

6.40 

160 

Ufi^g 

240.0 

26  3 

114 

45-125 

150 

30 

Surrogate-  2- Ftuoro bipk* nyl 

220 

ugfhg 

44&0 

4P'C 

45-105 

Surrogate:  Hrpf*tyl-dl4 

440 

ug/hg 

416.0 

10S 

50-125 

77*?  results  m  this  report  apply  to  the  samples  analyzed  in  accordance  xsf h  the  chain  of 
custody  document.  This  analytical  report  rrnsl  be  reproduced  in  its  entirely. 
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EROC  SAMPLE  RECEIPT  CHECKLIST 


Client: 

'yrqfwaf 

Work  Order: 

Sott-HCl  kcb'Z.'iOX 

nom:  Mp4 

Date/Time  Received 

fh  ft?* 

Shipping  Company; 

Suspected  Hazarc  Information 

Yes 

IMO 

IMA 

Comments: 

Shipped  as  DOT  Hazardous? 

Samples  identified  as  Foreign  Material? 

x 

Sample  Receipt  Criteria 

Yes 

No 

NA 

Comments: 

1.  Shipping  containers  received  intact  and 
sealed? 

\ 

2.  Chain  of  Custody  documents  included 
with  shipment? 

\ 

3<  COC  form  is  properly  signed  in 
relinquished/rece  ved  sections? 

\ 

4,  Samples  requiring  chemical 
preservation  at  proper  pH? 

\ 

/ 

5.  Samples  requiring  cold  preservation 
within  0-5*C? 

\ 

V 

j  /a  r  D  ^  ?  w 

10-0  C  /  n tfa+ert 

6.  Samples  IDs  on  COC  match  IDs  on 
containers? 

\ 

/ 

7.  Date  and  time  of  COC  match  date  and 
time  on  containers? 

\ 

match  date  and 

9,  Number  of  containers  received  match 
number  indicated  on  COC? 

10,  Samples  received  within  holding  time? 

\ 

11.  Aqueous  samples  found  to  have  visible 
solids? 

\ 

Additional  Comments: 

*  $aiwPi«  ct«?cv?  ^  ^ 

Checklist  preformed  by:  Q  fj 

Time/Date:  /  /  , 

hlZHlIb  n-lo 
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Units -ug/kg  Oet  Report  %Rec  %Rec 

Limit  Limit  TMX  209 


fN 

i-T) 


*r±  t±  Tt 
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d  d  d  d 
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T-Final  Results 
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USAGE  ERDC-EP-C 
3909  Halls  Ferry  Road 
Vicksburg,  MS  39180-6199 


12  December  2016 

Joel  Guererro 
Navy  -  SPAWAR 

Environmental  Science  and  Applied  System  Branch,  536( 

San  Diego,  CA  32152 
RE:  RARA 

Enclosed  are  the  results  of  analyses  for  samples  received  by  the  laboratory  on  18-Aug-201G  The  samples 
associated  with  this  report  will  be  held  for  90  days  from  the  date  of  this  report.  The  raw  data  associated  with  this 
report  wil  be  held  for  5  years  from  the  date  of  this  report  If  you  need  us  to  hold  onto  the  samples  or  the  data 
longe  r  the  n  these  specified  time  s,  you  will  ne  ed  to  notify  u  s  in  writin  g  at  least  30  days  befo  re  th  e  e  xpiration  dates, 
If  you  have  any  questions  concerning  this  report,  please  feel  free  to  contact  me. 


Sincerely, 


Jenifer  Milam 
Database  Manager 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  cg,o  CA,  92152 

Project  Manager  Joel  Guercrro 

12-Dec -2016 

WORK  ORDER  SUMMARY 


Sample  ID 

Laboratory  ID 

Matrix 

Dae  Sampled 

Date  of  Work  Order 

#1 

6081805-01 

Tissue 

16-Aug-2016 

lS-Aug-2016 

#2 

6081805-02 

Tissue 

16-Aug-2016 

18-Aug-2016 

JO 

6081805-03 

Tissue 

16- Aug  -2016 

18-Aug-2016 

m 

60S  1805 -Cd 

Tissue 

16-Aug-2016 

lS-Aug-2016 

m 

6081805-05 

Tissue 

16-Aug-2016 

18-Ayg-2016 

#6 

6081805-06 

Tissue 

16- Aug -2016 

18- Aug -2016 

Time  0 

6081805-07 

Tissue 

16-Aug-2016 

IS- Aug-201 6 

77*?  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  nsrsl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  said  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

12-Dec-2016 

Case  Narrative 

No  issues  were  experienced  during  the  analysis  of  Work  Order  6081 805  unless  specified  below. 
This  report  does  include  iron  since  it  is  not  part  of  our  6020  metals  list 
We  will  have  to  run  in  by  6010. 


77*?  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  xsf h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rrsrsi  be  reproduced  in  i is  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  —  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Gucrcrro 

12-Dec-2016 

Notes  ami  Definitions 

U  Analyte  i  nchidcd  in  the  analysis  ,  but  net  detc  cted 

QM-07  The  spike  recovery  was  outside  acceptance  limits  for  the  MS  and/or  MSD.  The  bgch  was  accepted  based  on  acceptable  LCS  recovery, 
Q  Value  is  outside  of  acceptance  limits, 

MB -01  The  method  blank  contains  analyte  at  a  concentration  above  the  MRJL;  however,  e  one  duration  is  less  than  10%  of  the  sample  result, 
which  is  negligible  according  to  method  criteria, 

1  Detected  but  bel  ow  the  Reporting  Limit;  therefore ,  result  is  an  estimated  concentration. 

H  This  sample  was  extracted  and/or  analyzed  outside  of  the  EPA  recommended  holding  time, 

B  Analyte  is  found  in  the  associated  blank  as  well  as  in  the  sample 

DET  Analyte  DETECTED 

HD  Analyte  NOT  DETECTED  at  or  above  the  reporting  limit 

NR  Not  Reported 

dry  Sample  results  reported  on  a  dry  weight  basis 

RPD  Relative  Percent  Different  e 


77*?  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  ttsrsi  be  reproduced  in  its  enlinly. 


Page  3  oE  J4 


Remedy  and  Recontamination  Assessment  Array 

Final  Report  455  March  2017 


USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch.,  5360' 

Reported; 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guerciro 

12-Dec-2016 

#1 

6001805  01  (Tissue) 


Detection 

Reporting 

Analyte 

Result  Limit 

Limit 

Unit; 

Prepared 

Analyzed 

Notes 

ERDC-EL-EP-C 


f'lietn  ixti  \  Pgrgm^yj _ 

%  Lipids  0 450  %  by  Weight  2B-Sep-2C16  21 -Nov-20 16  lipid  Content 

by 

Gravimetric 

Dttamwa&o 

n 


Metals  fry  EFA  6000  7 QQQ  Strips  Methods 


Mercury 

0034 

0-002 

0.004 

mg/kg 

1 6 -Sep-20 1  6 

20-0tt-2016 

EPA  747 1 A 

H 

Aluminum  27  [1) 

292 

0-358 

0.717 

trig  /kg 

03-Nov-2016 

1 5-Nov-20 16 

SW  846/6020 

D 

Cadmium- 111  [1] 

ND 

0.179 

0.358 

mg/kg 

Q3  Nov -201$ 

15-N6v-2016 

£W  846/6020 

U 

Copper-65  [1] 

S2S 

0.179 

01358 

mg/kg 

03 -Nov -2016 

15-Ncv-2016 

£W  846/6O20 

Lead-20S  [1] 

0-313 

0.179 

01353 

mg/kg 

03 -Nov -2016 

15-Nov-2016 

SW  846/6020 

Zinc 66  [I] 

24-6 

0.179 

0.358 

mg, 'kg 

03NOV-2O16 

15-Nov-2016 

SW  846/6020 

MS-01 

Miscellaneous  Physical /Conventional  Chemistry  Parameters 

%  Moisture 

342 

%  by  Volume 

£7-Sep-20l6 

21 -Nov-20 16 

73k?  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  -with  the  chain  of 
custody  dacumeiS.  This  analytical  report  ttsisi  be  reproduced  in  i Is  entirely* 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Environmental  Science  and  Applied  System  Branch,  5360' 

San  Di  ego  CA,  92152 

Project:  RARA 

Project  Manager  Joel  Guercrro 

Reported; 

12-Dcc-2016 

#1 

608iS»5-01REl  (Tissue) 

Detection 

Reporting 

Analyte 

Result 

Limit 

Limit 

Utvitj 

Prepared 

Analyzed 

Id  ethod 

Notes 

ERDC-EL-EP  C 

OrEano chlorine  Pesticides  hv  EPA  Method  80S1A 

4/»  DDD 

0221 

0,116 

0387 

ug/kg 

25-03-201$ 

27 Oct -201$ 

EPA  8081 A 

J 

4/1 -DPE 

1J0S 

0,116 

0,387 

ug/kg 

25-Oa-2016 

27-03-2016 

EPA  8081 A 

4/1 -DDT 

ND 

0,116 

0.387 

ug/kg 

25-03-2016 

27-03-2016 

ERA  8081 A 

U 

Aitkin 

ND 

0.116 

0.387 

ugAtg 

25-03-201$ 

27-03-201$ 

EPA  8081 A 

U 

alpha-BHC 

ND 

0,116 

GJS7 

ug/kg 

25-03-2016 

27-03-2016 

ERA  SOSl  A 

u 

dpha-Chlordane 

ND 

0,116 

0387 

ug/kg 

25-03-2016 

27-03-2016 

EPA  8081 A 

u 

beta-BHC 

ND 

0,116 

0387 

ug/kg 

25-03-2016 

27-03-2016 

EPA  8081 A 

u 

deha-BHC 

ND 

0,116 

0.387 

ug/kg 

25-03-2016 

27-03-2016 

EPA  8081 A 

TJ 

Diddrin 

ND 

0.116 

0.387 

ug/kg 

25-03-201$ 

27-03-201$ 

EPA  8081 A 

U 

EndosulfanI 

ND 

0,116 

0387 

ug/kg 

25-03-201$ 

27-03-201$ 

EPA  8081 A 

u 

Endosnlfan  II 

ND 

0.116 

0387 

ug/kg 

25-03-201$ 

27-03-201$ 

EPA  8081 A 

TJ 

Endosulfan  sulfate 

ND 

0,116 

0387 

ug/kg 

25-03-201$ 

27-03-201$ 

EPA  8081 A 

u 

Endrin 

ND 

0,116 

0387 

ug/kg 

25-03-201$ 

27-03-201$ 

EPA  8081 A 

u 

Endrin  aldehyde 

ND 

0.116 

0387 

ug/kg 

25-03-201$ 

27-03-201$ 

EPA  8081 A 

TJ 

Endrin  ketone 

ND 

0116 

0387 

ug/kg 

25-03-201$ 

27-03-2016 

EPA  8081 A 

U 

gaunma-BHC  (Lindane) 

ND 

0,116 

0387 

ugAg 

25-03-2016 

27-03-2016 

EPA  8081 A 

TJ 

garama-Chlordane 

ND 

0,116 

0387 

ug/kg 

25-03-2016 

27-03-2016 

EPA  8081 A 

U 

Heptachlor 

ND 

0,116 

0387 

ugAg 

25-03-201$ 

27-03-201$ 

EPA  808 IA 

TJ 

Heptachlor  epoxide 

ND 

0,116 

0387 

ug/kg 

25-03-201$ 

27-03-201$ 

EPA  8081 A 

TJ 

Mcthoxyehlor 

ND 

0116 

0387 

ugAg 

25-03-201$ 

27-03-201$ 

EPA  8081 A 

TJ 

Toxaphetic 

ND 

0.116 

0387 

ugAg 

25-03-201$ 

27-03-201$ 

EPA  S081 A 

TJ 

Surrogate ; 2,4,5,$  HtfacNoro-m-ipltrse 

246 

47.3% 

JJ-J25 

2S-Oet-2CJ6 

27-OCU2016 

EFA30SIA 

Ltecathkrrob  t phenyl 

2,57 

49.9 % 

40-130 

25-O&-2016 

2?-Oei-2m 

EFA30SIA 

Pulvnui'lear  Aromatic  Compounds  bv  GOMS  with  Selected  [on  Monitoring 

1  -Mcthylnaplrthalene 

ND 

3.09 

7,73 

ugAg 

20-03-201$ 

21-Nev-201$ 

EPA  £2700 

U 

2-Methylnaphthaknc 

ND 

3,09 

7,73 

ugAg 

20-03-201$ 

21  -Nov-20 16 

EPA  827 OC 

TJ 

Acenaphthcnc 

ND 

3,09 

7,73 

ugAg 

20-03-201$ 

21 -Nov-20 1$ 

EPA  827 OC 

TJ 

Acenaphthylene 

ND 

3,09 

7,73 

ugAg 

20-03-201$ 

21 -Nov-20 1$ 

EPAS270C 

¥ 

Anthracene 

ND 

3,09 

7,73 

ugAg 

20-03-201$ 

21  -Nov-20 1$ 

EPA  827 0C 

u 

Bou«>  (a)  anthracene 

9.14 

3.09 

7.73 

ugAg 

20-03-201$ 

21 -Nov-20 16 

EPA  827 OC 

Hfii/o  (a)  pyrene 

153 

3.09 

7.73 

ugAg 

20-03-2016 

21 -Nov-20 16 

EPA  827 OC 

Benjco  (b)  fhior:mlhmr 

SIS 

3.09 

7.73 

ugAg 

20-03-2016 

21 -Nov-20 16 

EPA  827 OC 

Beriio  r  gJi.it  perylene 

62% 

3.09 

7.73 

ugAg 

20-03-201$ 

21 -Nov-20 16 

EFA8270C 

J 

Becuo  (k)  fluoranthene 

13.9 

3.09 

7.73 

ugAg 

20-03-201$ 

21 -Nov-20 16 

EPA8270C 

□vjhik 

113 

3.09 

7.73 

ugAg 

20-03-201$ 

21 -Nov-2016 

EPA  827 OC 

Dihcnz  (a Ji)  anthi  scene 

ND 

3.09 

773 

ugAg 

20-03-2016 

21 -Nov-20 16 

EPA  827 OC 

u 

The  results  is  this  report  apply  to  the  sanities  analyzed  is  accordance  >nf  h  the  chain  of 
cuslcdy  documen.  This  analytical  report  rrarsi  be  reproduced  is  iis  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

12-Dec-2016 

#1 

6081S05-01RE1  (Tissue) 


Detection 

Reporting 

Analyte 

Result  Limit 

Limit 

Unit; 

Prepared 

Analyzed 

Method 

Notes 

ERDC-EL-EP-C 


Polynuclear  Aromatir  Compound!  hy  GOMSwith  Selected  ton  Monitoring 


Fluoranthene 

122 

3,09 

7,73 

ug&g 

20*0ct2016 

21 -Nov-20 16 

EPAS270C 

Fluortite 

ND 

3,09 

7,73 

ug/kg 

20-0a-2016 

21 -Nov-20 16 

EPAE270C 

U 

Indeno  (1,2,3-edj  pyrene 

ND 

3,09 

7,73 

ug'kg 

20-0a-2016 

21 -Nov-20 16 

EPAE270C 

U 

Naphthalene 

ND 

3,09 

7,73 

ugAg 

20-0c*-2016 

21 -Nov-20 16 

EPAE270G 

u 

Phenajithrwit 

5,51 

3.09 

7.73 

ug/kg 

20-Oct-2C16 

21 -Nov-20 16 

EPAE270C 

J 

Pjreue 

IS -J 

3.09 

7.73 

Mg/kg 

20-0a-2016 

21  -Nov-20 16 

EPAS270C 

Surrogate.  2- Fhioro btph ? nyl 

IS 

36 U% 

45- m 

20-0&-2016 

21-lhv-20l6 

EPA6270C 

Surrogate:  Terphem>i-di4 

17 

463  % 

30- m 

20-0et-20i6 

21-Nbv-2016 

EPA  S270C 

77*?  results  in  this  report  apply  to  the  eu triples  analyzed  itt  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rtsrsl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Environmental  Science  and  Applied  System  Branch,  5360' 

San  Di  ego  CA,  92152 

Project:  RARA 

Project  Manager  Joel  Guercrro 

Reported; 

12-Dec -2016 

#2 

60818  05-02  (Tissue) 

Analyte 

Result 

Detection  Reporting 

Limit  Limit  Units 

Prepared 

Analyzed  Method  Notes 

Classical  Cli  an  Istir  Parameters 

ERDC-EL-EP  C 

%  Lipids 

0570 

%  by  Weight 

2S-Sep-2C1$ 

21 -Nov-20 16  Lipid  Content 

by 

Gravimetric 

Dctemnnatio 

n 


Mcteii  liv  FPA  600n.'7tl0fl  Series  Methods 


Mercury 

«J037 

0.002 

0.005 

Aluminum  27  [1) 

330 

0-366 

0.732 

Cadmium-Ill  [lj 

ND 

0.1S3 

0.366 

Copper-65  [1] 

7j09 

0.133 

066 

Lead  20S  [1] 

1.00 

0.133 

0.366 

Zmc  66  [I] 

21.7 

0.133 

0.366 

mg/kg 

1 6 -Sep-20 1 6 

20-OM-2016 

EFA  7471 A 

H 

mg/kg 

03-Nov-2016 

15-Nov-2016 

SW  S46/6020 

B 

mg/kg 

03N<>v-20l6 

l3-Nov-20l6 

SW&46/6020 

U 

mg/kg 

03 -Nov -20 16 

15-Nev-2016 

SW  846^020 

mg/kg 

03  Nw -2016 

15-Nov-2C16 

SW  846/6020 

mg/kg 

03  Nov -2016 

15-Nov-2016 

SW  846/6020 

MB -01 

Mi sc  cUhk<m>u  * PIi  vsical/C<>iiv<nao n al  Cliemls t it Patatu e<«  s - 

%  Moisture  SI 3  %  by  Volume  27-Ssp-2Q16  2DNgv-2C16 


77*?  results  in  this  report  apply  to  the  samples  analysed  in  accordance  >nf  h  the  chain  of 
custody  dacumeii.  This  analytical  report  ttsisi  be  reproduced  in  i is  entirely* 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Environmental  Science  and  Applied  System  Branch,  5360' 

San  Di  ego  CA,  92152 

Project:  RARA 

Project  Manager  Joel  Guercrro 

Reported; 

12-Dcc-2016 

J 

#2 

6&81S05-02RE1  (Time) 

Detection 

Reporting 

Analyte 

Result 

Limit 

Limit 

Unit; 

Prepared 

Analyzed 

Id  eihod 

Notes 

ERDC-EL-EP  C 

Great n chlorine  Pesticides  hv  EPA  Method  8081A 

4<4  DDD 

0295 

0.121 

01402 

ug/kg 

25-Oct-2016 

27 Oct -20 16 

EPA  SCSI  A 

J 

4/1 -DDE 

1-51 

0.121 

0,402 

ug/kg 

25-Oa-2016 

2T7-Oct-2016 

EPA  8081 A 

4,4-DDT 

2JS 

0.121 

0,402 

ug/kg 

25-Ot±-2C16 

2T7-Ott-2016 

EPA  8081 A 

Alehin 

ND 

0.121 

0402 

ug/kg 

25-0.4-2016 

27-Oct-2016 

EPA  8081 A 

U 

alpha-BHC 

ND 

0,121 

0.402 

ug/kg 

25-Qcl-2016 

27-Oct-2016 

EPA  SCSI  A 

u 

4^CHcrhiDt 

0511 

0,121 

0,402 

Ug/kg 

25-Oa-2016 

27-Oct-2016 

EPA  0081 A 

beta-BHC 

ND 

0,121 

0,402 

ug/kg 

25-Oct-2016 

27-Oct-2016 

EPA  £081 A 

u 

deha-BHC 

ND 

0.121 

0.402 

ug/kg 

25-Oa-2016 

27-Qct-2016 

EPA  8C8 1 A 

u 

Diddrin 

ND 

0.121 

0.402 

ug/kg 

25-0  ct -20 16 

27 -Oct -20 16 

EPA  8081 A 

u 

Endasulfan  I 

ND 

0,121 

0.402 

ug/kg 

25-Oct-20l6 

2?-Qct-20l6 

EPA  8081 A 

u 

Endosnlfan  II 

ND 

0.121 

0.402 

ugAg 

2543ct-20l6 

27 -Oct -20 16 

EPA  8081 A 

u 

Endasutlan  sulfate 

ND 

0.121 

0.402 

ug/kg 

25-0.4-2016 

27-04-2016 

EPA  8081 A 

u 

Endrtn 

ND 

0.121 

0.402 

ugAg 

25-0.4-2016 

27-Qet-2016 

EPA  8081 A 

u 

Erldrin  aldehyde 

ND 

0.121 

0.402 

ugAg 

25-Oct-20l6 

27*Oct-2016 

EPA  8081 A 

u 

Ertdrin  ketone 

ND 

0,121 

0.402 

ugAg 

25-0.4-2016 

27-Oct-2016 

EPA  SCSI  A 

u 

gariwtia-BHC  (Lindane) 

ND 

0,121 

0.402 

ugAg 

25-Oa-2016 

ZJ-Oct- 2016 

EPA  SCSI  A 

u 

garmta-Chlordane 

ND 

0,121 

0,402 

ugAg 

25-0.4-2016 

27-Ort-2016 

EPA  SCSI  A 

u 

Heptachbr 

ND 

0,121 

0.402 

ugAg 

25-03-20  IS 

27 -Oct -20 16 

EPA  SCSI  A 

V 

FUptschbr  epoxide 

ND 

0,121 

0.402 

ugAg 

25-03-2016 

27 Oct -20 16 

EPA  SCSI  A 

u 

M  ethoxy  chi  or 

ND 

0,121 

0.402 

ugAg 

25-Oct-2016 

27-04-2016 

EPA  SCSI  A 

u 

Toxaphcnc 

ND 

0.121 

0.402 

ugAg 

25-Ot±-2016 

27-04-2016 

EPA  8081 A 

u 

Surrogate:  2^4, 5,6  Telrachloru-rn-'xyhne 

2_5S 

44.4% 

35-125 

25-Oct-2016 

27-Oct-2016 

EPA  SOS  l  A 

SvtP&gfite:  Decach icrcbiphenyl 

2.71 

5  0.6% 

40-130 

25-O&-201 6 

27-Qci-2016 

EPA  SOS  l  A 

1  -Melhylnaphthalene 

ND 

3.22 

8.04 

ugAg 

2Q-Oct-2Cl6 

21 -Nov-20 16 

EPA  S270C 

u 

2-Melhylnaphtfialcne 

ND 

3.22 

8,04 

ugAg 

2O-Oct-2016 

21 -Nov-20  It 

EPAS270C 

u 

Aunaphthcne 

ND 

3.22 

8.04 

ugAg 

20-0.4-2016 

21  -Nov-20 16 

EPA  827 OC 

u 

Acenaphthylene 

ND 

3.22 

8.04 

ugAg 

20-0.4-2016 

21 -Nov-20 16 

EPA  827 OC 

u 

Anthracene 

ND 

3.22 

8,04 

ugAg 

2O-Oet-2016 

21 -Nov-20 16 

EPA  827 OC 

u 

Baizo  ta)  anihrawxre 

10  jG 

3,22 

8.04 

ugAg 

20-03-2016 

21  -Nov-20 16 

EPAS270C 

Bauro  (a)  pyr«te 

22,4 

3.22 

S,04 

ugAg 

2O-Oa-2016 

21  -Nov-20 16 

EPAS270C 

leuo  (b)  fliiortuilhmr 

595 

3.22 

$.04 

ugAg 

2O-Oct-2016 

21 -Nov-20 16 

EPAS270C 

B«izo  poyiane 

727 

3,22 

8.04 

ugAg 

2O-Oct-2016 

21 -Nov-20 16 

EPA  827 OC 

J 

B«izo  ikj  fluoranthene 

19.1 

3.22 

8.04 

ugAg 

2Q-Oct-2016 

21  -Nov-20 16 

EPA  827 OG 

Chrytent 

05 

3.22 

8.04 

ugAg 

2Q-O.4-2016 

21 -Nov-20 16 

EPA  827 OG 

Dibenz  (9J1)  anthracene 

ND 

3,22 

&04 

ugAg 

20-0(4-2016 

21 -Nov-20 16 

EPAS270C 

u 

77*?  results  m  this  report  a ppiy  to  the  sa triples  analysed  i tt  accordance  >nf  h  the  chain  of 
cu&ady  document.  This  analytical  report  nsisi  be  reproduced  in  i is  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

12-Dec -2016 

#2 

608IS05-02RE1  (Tissue) 


Detection 

Reporting 

Analyte 

Result  Limit 

Limit 

Unit; 

Prepared 

Analyzed 

Method 

Notes 

ERDC-EL-EP-C 


Polynuclear  Aromatir  Compound!  hy  GOMSwith  Selected  ten  Mouitorum 


Fluoranthene 

1  SS 

3.22 

8,04 

ug&g 

200&20K 

21 -Nov-20 16 

EPAS270C 

Fluerene 

NB 

3.22 

8.04 

ug/kg 

20-0a-2016 

21 -Nov-20 16 

EPAE270C 

U 

Indent)  (1^,3-ed)  pyrene 

751 

3.22 

8.04 

ug/kg 

20-0a-2016 

21 -Nov-20 16 

EPAE270C 

J 

Naphthalene 

ND 

3.22 

8.04 

20-0c*-2016 

21  -Nov-20 16 

EPAE270C 

U 

PlLenanthrene 

$28 

3.22 

8.04 

ug/kg 

20-Oct-2C16 

21  -Nov-20 16 

EPAS270C 

J 

Pjrene 

15J5 

3,22 

8,04 

ug/kg 

20-Ca-2016 

21 -Nov-20 16 

EPAS270C 

Surra  gate.  2- Fiuoro btph e nyl 

16 

44.7% 

45-105 

20-0&-2016 

21-lhv-20l6 

BPAS270C 

Surrogate:  Terpkenyi-diA 

28 

70.9% 

30-125 

20-0et-20i6 

21-Nbv-201tS 

ERA  S270C 

77*?  results  in  this  report  apply  to  the  eu triples  analyzed  itt  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rtsrsl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Environmental  Science  and  Applied  System  Branch,  5360' 

San  Di  ego  CA,  92152 

Project:  RARA 

Project  Manager  Joel  Guercrro 

Reported; 

12-Dec -2016 

#3 

60>8l805-fl3  (Tissue) 

Analyte 

Result 

Detection  Reporting 

Limit  Limit  Units 

Prepared 

Analyzed  Method  Notes 

Classical  Cli  an  Istir  Parameters 

ERDC-EL-EP  C 

%  Lipids 

0390 

%  by  Weight 

2S-Sep-2016 

21 -Nov-20 16  Lipid  Content 

by 

Gravimetric 

Dctemnnatio 

n 


Mcteii  liv  FPA  60l)n.'7tl0fl  Series  Methods 


Mercury 

0J041 

0,002 

0.004 

Aluminum  27  [1) 

256 

0.390 

0.7S1 

Cadmium-Ill  [lj 

ND 

0.195 

0.390 

Copper-65  [1] 

8.56 

0.195 

fX390 

Lead  20S  [1] 

0614 

0,195 

0,390 

Zinc  66  [I] 

1$& 

0.195 

0.390 

mg/kg 

1 6 -Sep-20 1 6 

20-OM-2016 

EFA 747 1A 

H 

mg/kg 

03-N®v-2016 

15-Nov-2016 

SW  *46/6020 

B 

mg/kg 

03NOV-20K 

15-N0V-2C16 

SWS46/602O 

U 

mg/kg 

03  Nov  -20 16 

15-Nev-2C16 

SW846/6C20 

mg/kg 

03  Nw -2016 

15-Nov-2C16 

SWE46/602Q 

mg/kg 

03-Ncv-2016 

15-Nov-2016 

SW  *46/6020 

MB -01 

Mi sc  cUhk<m>u  * PIi  vsical/C<>iiv<nao n al  Cliemls t it Patatu e<«  s - 

%  Moisture  S 12  %  by  Volume  27-Ssp-2016  21-Ngv-2016 


77*?  results  m  this  report  apply  to  the  sanples  analyzed  in  accordance  xsf h  the  chain  of 
custody  dacumeiS.  This  analytical  report  nsi sj  be  reproduced  in  its  entirety. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Environmental  Science  and  Applied  System  Branch,  5360' 

San  Di  ego  CA,  92152 

Project:  RARA 

Project  Manager  Joel  Guercrro 

Reported; 

12-Dcc-2016 

J 

#3 

6»»lfi05-03REl  (Tissue) 

Detection 

Reporting 

Analyte 

Result 

Limit 

Limit 

Unit; 

Prepared 

Analyzed 

Id  elhod 

Notes 

ERDC-EL-EP  C 

Organ n chlorine  Pesticides  hvEPA  Method  8081A 

4<4  DDD 

0294 

0,121 

01403 

ug/kg 

25-Oct-2016 

27 Oct -20 16 

EPAS0S1A 

J 

4/1 -DDE 

230 

0.121 

0,403 

ug/kg 

25-Oa-2016 

27-Oct-2016 

EPAE0E1A 

4,4-DDT 

2A5 

0.121 

0,403 

ug/kg 

25-OH-2016 

27-Ott-2016 

EFA8CE1A 

Alehin 

ND 

0.121 

0403 

ug/kg 

25-Oe*-2016 

27-Oct-2016 

EPA80E1A 

U 

alpha-BHC 

ND 

0,121 

0.403 

ug/kg 

25-Oct-2016 

27-Oct-2016 

EPASGS1A 

u 

alpha-Ch]  ordane 

ND 

0,121 

0,403 

Mg/kg 

25-01-2016 

27-Oet-2016 

EFA8081A 

u 

beta-BHC 

ND 

0,121 

0403 

ug/kg 

25-Oct-2016 

27-Oct-2016 

EFA8C81A 

u 

deha-BHC 

ND 

0.121 

0.403 

ug/kg 

25-Oet-2016 

27-Gct-£016 

EFA8C81A 

u 

Diddiin 

ND 

0.121 

0.403 

ug/kg 

25-Oct-20l6 

27-Oet-20l6 

EPAEQElA 

u 

EndosulfanI 

ND 

0,121 

0.403 

ug/kg 

25-Oct-20l6 

27-Oct-20l6 

EPA80S1A 

tr 

Endosnlfan  II 

ND 

0.121 

0.403 

ug/kg 

25-Oct-20l6 

27 -Oct -20 16 

EPAS0S1A 

u 

Endasultan  sulfate 

ND 

0.121 

0.403 

ug/kg 

25-Oe*-2016 

27-Oct-2016 

EPAEQEIA 

u 

Endrin 

0275 

0.121 

01403 

ug/kg 

25-Oct2016 

27-Qet-2016 

EPAEOEIA 

j 

Eei drjn  aldehyde 

0.717 

0.121 

0,403 

ug/kg 

25-Cd-2016 

27-Oct-20l6 

EPAEOEIA 

Endrin  ketone 

ND 

0,121 

0.403 

ug/kg 

25-Oct-20l6 

27-Oct-20l6 

EPASOSlA 

u 

gariwtia-Bf*C  (lindane) 

ND 

0,121 

0.403 

ug/kg 

25-Oct-2C16 

27 -Oct -20 16 

EPASOSlA 

u 

gaurnia-Chlordane 

ND 

0,121 

0,403 

ug/kg 

25-03-2016 

27 Oct-20 16 

EPA8CS1A 

u 

Heptachtar 

ND 

0,121 

0.403 

ug/kg 

25-Oct-20l6 

27 -Oct -20 16 

EPA80S1A 

u 

Heptschbr  epoxide 

ND 

0,121 

0.403 

ug/kg 

25-Oct-20l6 

27 -Oct -20 16 

EPAS081A 

u 

M  ethoxy  chi  or 

ND 

0,121 

0.403 

ug/kg 

25-Oct-26l6 

27 -Oct -20 16 

EPASC81A 

u 

Toxaphcnc 

ND 

0.121 

0.403 

ug/kg 

25-Oa-2016 

27-Oct  -2016 

EPAEOEIA 

u 

Surrogate:  2^4,56  Telrachloru-rn-'xyhne 

2.77 

51.6% 

35-125 

25-Od-?G16 

27-Oct-2016 

SPA  80S  IA 

SvtP&gfite:  Decach icrcbiphenyl 

43S 

90.8% 

40-130 

25-Odr2016 

27-Qci-2016 

ERA  8081 A 

Pol  vim  clear  Aromatic  Conn  omuls  bv  GC  MS  with  Selected  ion  Monitoring 

1  -Methyl  naphthalene 

ND 

3.23 

8.0 6 

ug/kg 

2O-Oct-2016 

21  -Nov-20 16 

EPAE270G 

u 

2-Melhylnaphthaleiie 

ND 

3.23 

8.0 6 

ug/kg 

20-Oct-26l6 

21 -Nov-20 16 

EPAE270C 

u 

Accnaphthcue 

ND 

3.23 

8.06 

ugAg 

2O-OU-2016 

21  -Nov-20 16 

EPAE270C 

u 

Acenaphthylene 

ND 

3.23 

8.06 

ug/kg 

2O-Ot*-2016 

21  -Nov-20 16 

EPAE270C 

u 

Anthracene 

ND 

3,23 

8,06 

ug/kg 

2O-Ort-2016 

21  -Nov-20 16 

EPAE270C 

u 

Boizo  (a)  anthracene 

126 

3,23 

8,06 

ug/kg 

2O-OH-2016 

21 -Nov-20 16 

EPA8270C 

Befizo  (a)  pyrene 

17  j0 

3.23 

S,06 

ug/kg 

20-03-2016 

21 -Nov-20 16 

EPA8270C 

BetlZO  (1»  fluoranthene 

37,6 

3.23 

8. 06 

ug/kg 

20-03-2016 

21 -Nov-20 16 

EPAS270C 

Benzo  (gji,l)  peiylene 

623 

3,23 

8.06 

ug/kg 

2O-Oia-201b 

21  -Nov-20 16 

EPAE270C 

J 

Bai/.y  (kj  fluoranthene 

16.1 

3.23 

8.06 

ugAg 

2O-Oa-2016 

21  -Nov-20 16 

EPAE270C 

Chrytene 

15  J0 

3,23 

8.06 

ug/kg 

20-0ct-2016 

21  -Nov-20 16 

EPAE270C 

Dibenz  (9J1)  anthracene 

ND 

3,23 

8.06 

ug/kg 

2O-Oct-2016 

21 -Nov-20 16 

EPAS270C 

u 

77*?  results  m  this  report  a ppiy  to  the  sa triples  analyzed  i tt  accordance  >nf  h  the  chain  of 
cu&ady  document.  This  analytical  report  nsisi  be  reproduced  in  i is  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

12-Dec -2016 

#3 

6O81S05-03RE1  (Tissue) 


Detection 

Reporting 

Analyte 

Result  Limit 

Limit 

Unit; 

Prepared 

Analyzed 

Method 

Notes 

ERDC-EL-EP-C 


Polynuclear  Aromatir  Compound!  hy  GOMSwtth  Selected  Ion  Monitoring 


Fluoranthene 

US 

3.23 

8.06 

ug&g 

200&20K 

21 -Nov-20 16 

EPA8270C 

Fluerene 

ND 

3.23 

fi.06 

ug/kg 

20-0a-2016 

21 -Nov-20 16 

EPAE270C 

U 

Iiukno  (1^,3-ed)  pyrene 

6j62 

3.23 

8.06 

ug/kg 

20-0a-2016 

21 -Nov-20 16 

EPAE270C 

J 

Naphthalene 

ND 

3.23 

8.06 

ug^tg 

20-Oc*-201G 

21 -Nov-20 16 

EPAE270C 

u 

PlLenanthrene 

6,17 

3.23 

8.06 

ug/kg 

20-03-2016 

21 -Nov-20 16 

EPAS270C 

J 

Pjrenc 

29  S 

3,23 

S.06 

Mg/kg 

20-Ca-2016 

21 -Nov-20 16 

EPAE270C 

Surrogate.  2- Fiu&ro btph e nyl 

16 

43  A  % 

45-105 

20-0&-2016 

21-lhv-20l6 

BPAS270C 

Surrogate:  Terpkexyi-diA 

29 

n.9% 

30-125 

20-0et-2016 

21-Nbv-201tS 

ERA  S270C 

77*?  results  m  this  report  apply  to  the  samples  analyzed  in  accordance  xsf h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rrnsl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Environmental  Science  and  Applied  System  Branch,  5360' 

San  Di  ego  CA,  92152 

Project:  RARA 

Project  Manager  Joel  Guercrro 

Reported; 

12-Dec -2016 

#4 

6081805-1)4  (Tissue) 

Analyte 

Result 

Detection  Reporting 

Limit  Limit  Unite 

Prepared 

Analyzed  Method  Notes 

Classical  Cli an istrv  Parameters 

ERDC-EL-EP  C 

%  Lipids 

<M30 

%  by  Weight 

2S-Sep2016 

21Nov.2016  Lipid  Content 

by 

Gravimetric 
Determinate  o 
n 


Mcteii  liv  FPA  600n.'7nofl  Series  Methods 


Mercury 

0J035 

0,002 

0.005 

Aluminum  27  [1) 

224 

0.345 

0.690 

Cadmium- 111  [lj 

ND 

0.173 

0.345 

Copper-65  [1] 

7j63 

Or  173 

(X345 

Lead  20S  [1] 

0JS2 

0,173 

0,345 

Zmc  66  [I] 

16.9 

0173 

0.345 

mg/kg 

1 6 -Sep-20 1 6 

20-Ont-20I6 

EFA 747 1A 

H 

mg/kg 

03-Not-2016 

15-Nov-2016 

SW  *46/6020 

B 

mg/kg 

03N*v.20l6 

15-Nc>v-2G16 

SW846/6020 

U 

mg/kg 

03  Nov -20 16 

15-Nev-2C16 

£W  846/6020 

mg/kg 

03 -Nov -2016 

l5-Nov-2Cl6 

SW  846/6020 

mg/kg 

03  Nov  -2016 

15-Nov-2016 

SW  *46/6020 

MB -01 

Mi \c  cllaneou  v  Ftivsi  c;U'ConvtfU  lo  n  ;0  Chemistry  Parameter* - 

%  Moisture  82  S  %  by  Volume  27-Ssp-2Q16  2DNov-2C16 


77*?  results  m  this  report  apply  to  the  samples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rrnsl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Environmental  Science  and  Applied  System  Branch,  5360' 

San  Di  ego  CA,  92152 

Project:  RARA 

Project  Manager  Joel  Guemro 

Reported; 

12-Dcc-2016 

J 

#4 

6  081805-04RE1  (Tissue) 

Detection 

Reporting 

|  Analyse  Result 

Limit 

Limit 

Units 

Prepared 

Analyzed 

Id  dhod 

Notes 

ERDC-EL-EP  C 

Or  canned  urine  Pesticides  fcvEPA  Method  8081A 

4,4 -DDD 

ND 

0.120 

0.401 

ug/kg 

25-03-2016 

27-03-2016 

EPAS061A 

B 

4,4 -DDE 

1.04 

0.120 

0,401 

ug/kg 

25-03-2016 

27-03-20 16 

EPAEQEtA 

4^4 -DDT 

ND 

0.120 

0.401 

ug/kg 

25-03-2016 

27-03-2016 

EPAEQEIA 

TJ 

Aitkin 

ND 

0.120 

0.401 

ug/kg 

25-03-2016 

27-03-2016 

EPAEOBIA 

B 

alpha-BHC 

ND 

0.120 

0  401 

ug/kg 

25-03-2016 

27-03-2016 

EPAE0E1A 

u 

alpha-Chlordanc 

ND 

0.120 

0401 

ug/kg 

25-03-2016 

27-03-2016 

EPAEOBIA 

u 

beta-BHC 

ND 

0.120 

0.401 

ug/kg 

25-03-2016 

27-03-2016 

EPAEOBIA 

u 

delta-BHC 

ND 

0.120 

0.401 

ug/kg 

25-03-2016 

27-03-2016 

EPAB081A 

V 

Diddrin 

ND 

0.120 

0.401 

ug/kg 

25-03-2016 

27-03-2016 

EPAS0E1A 

u 

Endosulfaii  [ 

ND 

0.120 

0,401 

ug/kg 

25-03-2016 

27-03-2016 

EPAS0S1A 

u 

EnAosul&n  0 

ND 

0.120 

0.401 

ug/kg 

25-03-2016 

27-03-2016 

EPAEOBIA 

TJ 

EndosuLfan  sulfate 

ND 

0.120 

0.401 

ug/kg 

25-03-2016 

27-03-2016 

EPAEOBIA 

B 

Endrin 

ND 

0.120 

0.401 

ug/kg 

25-03-2016 

27 -Oct -20 16 

EPABOEIA 

U 

Endrin  aldehyde 

ND 

0.120 

0.401 

ug/kg 

25-03-2016 

27-03-2016 

EPAE0E1A 

u 

Endrin  ketone 

ND 

0.120 

0401 

ug/kg 

25-03-2016 

27-03-2016 

EPAEOBIA 

u 

gaunma-BHC  (Lindane) 

ND 

0.120 

0,401 

ug/kg 

25-03-2016 

27-03-2016 

EPAEOBIA 

TJ 

garama-Chlordflne 

ND 

0.120 

0.401 

ug/kg 

25-03-2016 

27-03-2016 

EPAEOBIA 

TJ 

Heptachlor 

ND 

0.120 

0.401 

ug/kg 

25-03-2016 

27-03-2016 

EPA8081A 

U 

Heptachlor  epoxide 

ND 

0.120 

0,401 

ug/kg 

25-03-2016 

27-03-2016 

EPAEOBIA 

U 

Mcthoxyehlor 

ND 

0.120 

0.401 

ug/kg 

25-03-2016 

27-03-2016 

EPAEOBIA 

TJ 

Texaphctic 

ND 

0.120 

0.401 

ug/kg 

25-03-2016 

27-03-2016 

EPASOeiA 

TJ 

Surrogate:  2,4,  3  fl  TbtracNoro-m-tyltrse 

3j01 

56.4  % 

3J-/2J 

2S-Oet-2016 

2?-Oct-2016 

EFA30SIA 

Surrogate:  DHadUbrofa  t phenyl 

2  $6 

55.4  % 

40-130 

2S-Oct-20l6 

2?-Oei-2m 

EFA30SIA 

i  Selected  ton  Monitor  in  tt 

1  -Methyluaplrthalene 

ND 

3.21 

802 

ugAtg 

20-03-2016 

21 -Nov-20 16 

EPA8270C 

u 

2-Methylnaplnhaleii« 

ND 

3.21 

802 

ugAtg 

20-03-2016 

2! -Nov-2016 

EPAE270C 

TJ 

Acenaphthene 

ND 

3.21 

8.02 

ug/kg 

20-03-2016 

2l-Ncv-20l6 

EPAE270C 

TJ 

Acenaphthylene 

ND 

3.21 

8.02 

ug/kg 

20-03-2016 

21  -Nov-20 16 

EPAE270C 

U 

Anthracene 

3,44 

3,21 

8,02 

ug/kg 

20-03-2016 

21 -Nov-2016 

EPAE270C 

I 

Banc  (a)  anthracene 

138 

3,21 

8.02 

ug/kg 

20-03-2016 

21  -Nov-20 16 

EPAE270C 

Snizu  (a)  pyrene 

ISA 

3,21 

8.02 

ug/kg 

20-03-2016 

21 -Nov-20 16 

EPAE270C 

leun  (b)  (luarantbcne 

405 

3.21 

8.02 

ug/kg 

20-03-2016 

21  -Nov-20 16 

EPAS270C 

Bntzo  r  gJi.h  perylene 

6,03 

3.21 

8.02 

ug/kg 

20-03-2016 

21 -Nov-20 16 

EPA  8270C 

J 

Eenzo  (k)  fluoranthene 

175 

3.21 

8.02 

ug/kg 

20-03-2016 

21 -Nov-20 16 

EPAS270C 

Chrysene 

17.1 

3.21 

8.02 

ug/kg 

20-03-2016 

21 -Nov-20 16 

EPAE270C 

Dihcnz  (a  Ji)  anthiaeeue 

ND 

3,21 

8.02 

ug/kg 

20-03-2016 

21 -Nov-20 16 

EPA8270C 

TJ 

The  results  is  this  report  apply  to  the  sanities  analyzed  is  accordance  >nf  h  the  chain  of 
cuslcdy  document.  This  analytical  report  rrarsi  be  reproduced  is  iis  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

12-Dec -2016 

#4 

6081S05-04RE1  (Tissue) 


Detection 

Reporting 

Analyte 

Result  Limit 

Limit 

Unit; 

Prepared 

Analyzed 

Method 

Notes 

ERDC-EL-EP-C 


Polynuclear  Aromatir  Compound!  hy  GOMSitth  Selected  ton  Monitoring 


Fluoranthene 

17.7 

3.21 

8,02 

ug&g 

20*03-2016 

21 -Nov-20 16 

EPAS270C 

Fluerene 

ND 

3,21 

8.02 

ug/kg 

20-03-2016 

21 -Nov-20 16 

EPAE270C 

U 

Indent)  (14>3-cd)  pyrene 

633 

3,21 

8.02 

ug/kg 

20-03-2016 

21 -Nov-20 16 

EPAE270C 

J 

Naphthalene 

ND 

3.21 

8.02 

ug^tg 

20-03-2016 

21 -Nov-20 16 

EPAE270C 

U 

PlLenanthrene 

4,21 

3.21 

8.0(2 

ug/kg 

20-03-2016 

21 -Nov-20 16 

EPAS270C 

J 

Pjrene 

22  Jt 

3,21 

8.02 

ug/kg 

20-03-2016 

21 -Nov-20 16 

EPAS270C 

Surrogate.  2- Fiu&ro btph e nyl 

15 

40. 6% 

45-105 

20-0&-2016 

21-lhv-20l6 

BPAS270C 

Surrogate:  Terpkexyi-diA 

23 

58.7% 

30-125 

20-0et-2016 

21-Nbv-201tS 

EFA  8270C 

77*?  results  m  this  report  apply  to  the  samples  analyzed  in  accordance  xsf h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rrnsl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Environmental  Science  and  Applied  System  Branch,  5360' 

San  Di  ego  CA,  92152 

Project:  RARA 

Project  Manager  Joel  Guercrro 

Reported; 

12-Dec -2016 

#5 

6081805-1)5  (Tissue) 

Analyte 

Result 

Detection  Reporting 

Limit  Limit  Units 

Prepared 

Analyzed  Method  Notes 

Classical  Cli  an  Istir  Parameters 

ERDC-EL-EP  C 

%  Lipids 

0.360 

%  by  Weight 

2S-Sep-2C1$ 

21 -Nov-20 16  Lipid  Content 

by 

Gravimetric 

Dctemnnatio 

n 


Mcteii  liv  FPA  600n.'7tl0fl  Series  Mejhods 


Mercury 

«J032 

0,002 

0.004 

Aluminum  27  [1) 

351 

0,374 

0.743 

Cadmium-Ill  [lj 

ND 

0.137 

0.374 

Copper-65  [1] 

9.19 

0.137 

0l374 

Lead  20S  [1] 

U02 

0,137 

0,374 

Zinc  66  [I] 

13.7 

0.137 

0.374 

mg/kg 

1 6 -Sep-20 1 6 

20-Qct-20I6 

EFA 747 1A 

H 

mg/kg 

03-N®v-2016 

15-Nov-2016 

£W  346/6020 

B 

mg/kg 

03Nov-20l6 

15-N0V-2C16 

SW846/6020 

U 

mg/kg 

03  -Nov  -20 16 

15-Nev-2C16 

£W  846/6020 

mg/kg 

03 -Nov -2016 

15-Nov-2016 

SW  846/6020 

mg/kg 

03  Nov -2016 

15-Nov-2016 

sw  346/6020 

MB -01 

Mi tccUmeom PIi  vsical/C<>iiv<nao n al  Cliemls t it Patatu e<«  s - 

%  Moisture  S 12  %  by  Volume  27-Ssp-2Q16  21-Ngv-2C16 


77*?  results  m  this  report  apply  to  the  sanples  analyzed  in  accordance  xsf h  the  chain  of 
custody  dacumeiS.  This  analytical  report  nsi sj  be  reproduced  in  its  entirety. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Environmental  Science  and  Applied  System  Branch,  5360' 

San  Di  ego  CA,  92152 

Project:  RARA 

Project  Manager  Joel  Guerciro 

Reported; 

12-Dcc-2016 

J 

#5 

60S1S05-05RE1  (Time) 

Detection 

Reporting 

Analyte 

Result 

Limit 

Limit 

Unit; 

Prepared 

Analyzed 

14  elhod 

Notes 

ERDC-EL-EP  C 

Organ n chlorine  Pesticides  bv  EPA  Method  80S1A 

4/»  DDD 

0.179 

0,119 

0.397 

ug/kg 

25-03-2016 

27 Oct -20 16 

EPA  80S  1 A 

J 

4/1 -DPE 

0.925 

0,119 

0,397 

ug/kg 

25-03-2016 

27-03-2016 

EPA  8081 A 

4/1 -DDT 

ND 

0,119 

0.397 

ug/kg 

25-03-2016 

27-03-2016 

EFASC81A 

U 

Aitkin 

ND 

0.119 

0J97 

ugAtg 

25-03-2016 

27-03-2016 

EPA  8081 A 

U 

alpha-BHC 

ND 

0119 

0J97 

ug/kg 

25-03-2016 

27-03-2016 

EPA  SOS  1 A 

u 

dpha-Chlordanc 

ND 

0,119 

0397 

ug/kg 

25-03-2016 

27-03-2016 

EPA  8031 A 

u 

beta-BHC 

ND 

0,119 

0397 

ug/kg 

25-03-2016 

27-03-2016 

EPA  SCSI A 

u 

deha-BHC 

ND 

0,119 

0397 

ug/kg 

25-03-2016 

27-03-2016 

EPA8CG1A 

u 

Diddrin 

ND 

0.119 

0.397 

ug/kg 

25-03-2016 

27-03-2016 

EPA  80S  l  A 

u 

Endasitlfan  I 

ND 

0,119 

0397 

ug/kg 

25-03-2016 

27-03-2016 

EPA  8081 A 

u 

Endosnlfan  II 

ND 

0,119 

0397 

ug/kg 

25-03-2016 

27-03-2016 

EPA  8081 A 

u 

Endasulfan  sulfate 

ND 

0,119 

0397 

ug/kg 

25-03-2016 

27-03-2016 

EPA  8081 A 

u 

Endrin 

ND 

0,119 

0.397 

ug/kg 

25-03-2016 

27-03-2016 

EPA  8081 A 

u 

Endrin  aldehyde 

ND 

0.119 

0397 

ug/kg 

25-03-2016 

27-03-2016 

EPA  8081 A 

u 

Endrin  ketone 

ND 

0  119 

0397 

ug/kg 

25-03-2016 

27-03-2016 

EPA8081A 

u 

gamma-BHC  (Lindane) 

ND 

0,119 

0397 

ug/kg 

25-03-2016 

27-03-2016 

EPA  8081 A 

B 

garama-Chlordane 

ND 

0,119 

0397 

ug/kg 

25-03-2016 

27-03-2016 

EPA  8081 A 

u 

Heptachlor 

ND 

0,119 

0397 

ugAg 

25-03-2016 

27-03-2016 

EPA  £081 A 

u 

Heptachlor  epoxide 

ND 

0  119 

0397 

ug/kg 

25-03-2016 

27-03-2016 

EPA  80S! A 

B 

Mcthoxyehlor 

ND 

0  119 

0397 

ugAg 

25-03-2016 

27-03-2016 

EPA  8081 A 

u 

Texaphctic 

ND 

0.119 

0397 

ugAg 

25-03-2016 

27-03-2016 

EPA  SOS  1 A 

u 

Surrogate ; 2,4,5,$  HtfacNoro-m-ipltrse 

225 

42.6 % 

3J-/2J 

2S-Oet-2CJ6 

2?-Oet-2016 

EFA30SIA 

Ltecathkrrob  t phenyl 

2,49 

47.0% 

40-130 

25-O&-2016 

2?-Oei-2m 

EFA30SIA 

Pulvnui'lear  Aromatic  Compounds  bv  GOMS  with  Selected  [on  Monitoring 

1  -Methylnaplrthalene 

ND 

3.17 

7.94 

ugAg 

20-03-2016 

21-Nev-2016 

EPA  £2700 

u 

2-MethylnaphthaJ  ene 

ND 

3.17 

7,94 

ugAg 

20-03-2016 

2! -Nov-20 16 

EPAS270C 

u 

Accnaphthcne 

ND 

3.17 

7,94 

ugAg 

20-03-2016 

2l-Ncv-20l6 

EPA  827 OC 

u 

Acenaphthylene 

ND 

3,17 

7,94 

ugAg 

20-03-2016 

21  -Nov-20 16 

EPAS270C 

u 

Anthracene 

ND 

3.17 

7,94 

ugAg 

20-03-2016 

£1 -Nov-2016 

EPA  827 OC 

u 

Bou«>  (a)  anthracene 

9JIS 

3.17 

7.94 

ugAg 

20-03-2016 

21  -Nov-20 16 

EPA  827 OC 

Hfii/o  (a)  pyrene 

MS 

3,17 

7.94 

ugAg 

20-03-2016 

21  -Nov-20 16 

EPA  8270G 

Baize  (b)  nuorattUictie 

32  A 

3.17 

7.94 

ugAg 

20-03-2016 

21  -Nov-20 16 

EPA  827 OC 

Be* ixo  (gild)  perylene 

3.17 

7.94 

ugAg 

20-03-2016 

21  -Nov-20 16 

EPAS270C 

J 

Eenzo  (k)  fluoranthene 

L5A 

3.17 

7.94 

ugAg 

20-03-2016 

21  -Nov-20 16 

EPA  82700 

Chrysene 

11R 

3.17 

7.94 

ugAg 

20-03-2016 

21 -Nov-20 16 

EPA  827 OC 

Dihcnz  (aji)  anthi  scene 

ND 

317 

794 

ugAg 

20-03-2016 

21 -Nov-20 16 

EPA  827 OC 

u 

The  results  is  this  report  apply  to  the  sanities  analyzed  is  accordance  >nf  h  the  chain  of 
cuslcdy  documen.  This  analytical  report  rrarsi  be  reproduced  is  iis  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

12-Dec-2016 

#5 

^fteiSOS-eSREKTissue) 


Detection 

Reporting 

Analyte 

Result  Limit 

Limit 

Unit; 

Prepared 

Analyzed 

Method 

Notes 

ERDC-EL-EP-C 


Polynuclear  Aromatir  Compound!  hy  GOMSitth  Selected  ton  Monitoring 


Fluoranthene 

135 

3.17 

7.34 

ug&g 

20*03*2016 

21 -Nov-20 16 

EPAS270C 

Fluerene 

ND 

3.17 

7.94 

ug/kg 

20-03-2016 

21 -Nov-20 16 

EPAE270C 

U 

Iudtno  (1^,3-cd)  |>yrene 

6M 

3.17 

7.94 

ug/kg 

20-03-2016 

21 -Nov-20 16 

EPAE270C 

J 

Naphthalene 

ND 

3.17 

7.94 

ug^tg 

20-03-2016 

21 -Nov-20 16 

EPAE270C 

u 

PlLenanthrene 

$41 

3.17 

7.94 

ug/kg 

20-03-2016 

21 -Nov-20 16 

EPAS270C 

J 

Pjrenc 

132 

3,17 

7.94 

Mg/hg 

20-03-2016 

21 -Nov-20 16 

EPAE270C 

Surrogate.  2- Fiu&ro biph e nyl 

15 

42.2% 

45-105 

20-0&-2016 

21-lhv-20l6 

BPAS270C 

Surrogate:  Terpkexyi-diA 

24 

6  LB % 

30-125 

20-0et-2016 

21-Nbv-201tS 

ERA  S270C 

77*?  results  m  this  report  apply  to  the  samples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rrnsl  be  reproduced  in  its  entirely. 
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March  2017 


USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Environmental  Science  and  Applied  System  Branch,  5360' 

San  Di  ego  CA,  92152 

Project:  RARA 

Project  Manager  Joel  Guercrro 

Reported; 

12-Dec -2016 

#6 

6081805-06  (Tissue) 

Analyte 

Result 

Detection  Reporting 

Limit  Limit  Unite 

Prepared 

Analyzed  Method  Notes 

Classical  Cli an istrv  Parameters 

ERDC-EL-EP  C 

%  Lipids 

<M30 

%  by  Weight 

2S-Sep-2C1$ 

21 -Nov-20 16  Lipid  Content 

by 

Gravimetric 
Determinate  o 
n 


Mcteii  liv  FPA  60nn.'7n0fl  Series  Methods 


Mercury 

CU&41 

0.002 

0.005 

Aluminum  27  [1) 

SS7 

0-353 

0.706 

Cadmium- 111  [lj 

ND 

0.177 

0.353 

Copper-65  [1] 

62 8 

0,177 

(X353 

Lead  20S  [1] 

OR30 

0.177 

0,353 

Zmc  66  [I] 

21.7 

0177 

0.353 

mg/kg 

1 6 -Sep-20 1 6 

20-Qct-2016 

EFA  7471 A 

H 

mg/kg 

03-N®v-2016 

15-Nov-2016 

SVS46/6620 

B 

mg/kg 

03Nov-20l6 

l5-Nev-2til6 

SW&46/6020 

U 

m&/kg 

03  Nov -20 16 

15-Nev-2C16 

£W  846/6020 

mg/kg 

03  Nov -2016 

15-Nov-2016 

SW  846/6020 

mg/kg 

03  Nov -2016 

15-Nov-2016 

SW  846/6020 

MB -01 

Mi \c  cllaneou  v  Ftivsi  c;U'ConvtfU  lo  n  aJ  ClimistrYParautetff* - 

%  Mofeturc  81 2  %  by  Volume  27-Ssp-2Q16  21 -Nov-20 16 


77*?  results  m  this  report  apply  to  the  samples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rrnsl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Environmental  Science  and  Applied  System  Branch,  5360' 

San  Di  ego  CA,  92152 

Project:  RARA 

Project  Manager  Joel  Guercrro 

Reported; 

12-Dcc-2016 

J 

#6 

60&1805-MREL  (Tfane) 

Detection 

Reporting 

Analyte 

Result 

Limit 

Limit 

Unit; 

Prepared 

Analyzed 

Id  ethod 

Notes 

ERDC-EL-EP  C 

Orcaitn chlorine  Pesticides  bv  EPA  Method  80S1A 

4/»  DDD 

0,133 

0.121 

0.404 

ug/kg 

25-03-201$ 

2?-Oet-201$ 

EPA  8081 A 

J 

4/1 -DPE 

till 

0.121 

0.404 

ug/kg 

25-03-2016 

27-Oet-2Q16 

EPA  8081 A 

4/1 -DDT 

ND 

0.121 

0.404 

ug/kg 

25-03-2016 

27-Oet-2Q16 

EPA  8081 A 

U 

Aitkin 

ND 

0.121 

0.404 

ugAtg 

25-03-201$ 

27-03-201$ 

EPA8081A 

U 

alpha-BHC 

ND 

0.121 

0404 

ug/kg 

25-03-2016 

27-03-2016 

EPA  SCSI  A 

u 

dpha-Chlordane 

ND 

0.121 

0404 

Ug/kg 

25-03-2016 

27-0^-2016 

EPA  S081 A 

u 

beta-BHC 

ND 

0.121 

0404 

ug/kg 

25-03-2016 

27-OW-2016 

EPA  8081 A 

u 

deha-BHC 

ND 

0.121 

0.404 

ug/kg 

25-03-2016 

27-Ctt-2016 

EPA  8C81 A 

u 

Diddrin 

ND 

0.121 

0.404 

ug/kg 

25-03-201$ 

27 -Oct -201$ 

EPA  8081 A 

u 

Endusulfan  I 

ND 

0.121 

0.404 

ug/kg 

25-03-201$ 

27 Oct -201$ 

EPA  8081 A 

u 

Endosnlfan  II 

ND 

0.121 

0.404 

ug/kg 

25-03-201$ 

27 Oct -201$ 

EPA  8081 A 

u 

Endosulfan  sulfate 

ND 

0.121 

0.404 

ugAg 

25-03-201$ 

27 -Oct -201$ 

EPA  8081 A 

u 

Endrin 

ND 

0.121 

0.404 

ugAg 

25-03-201$ 

27 Oct -201$ 

EPA  8081 A 

u 

Endrin  aldehyde 

ND 

0.121 

0.404 

ugAg 

25-03-201$ 

27-Oet-201$ 

EPA  8081 A 

u 

Endrin  ketone 

ND 

0.121 

0404 

ug/kg 

25-03-201$ 

27-Oct-2016 

EPA  8081 A 

u 

gaunma-BHC  (Lindane) 

ND 

0.121 

0,404 

ugAg 

25-03-2016 

27-OW-2016 

EPA  8081 A 

B 

garama-Chlordane 

ND 

0.121 

0.404 

ug/kg 

25-03-2016 

27-03-2016 

EPA  8081 A 

u 

Heptachlor 

ND 

0.121 

0.404 

ugAg 

25-03-201$ 

27 Oct -201$ 

EPA  8081 A 

u 

Heptachlor  epoxide 

ND 

0.121 

0,404 

ug/kg 

25*03-20 1$ 

27 Oct -201$ 

EPA  8081 A 

u 

Mcthoxyehlor 

ND 

0.121 

0404 

ugAg 

25-03-201$ 

2703-2016 

EPA  8081 A 

u 

Texaphctic 

ND 

0.121 

0.404 

ugAg 

25-03-201$ 

27 -Oct -201$ 

EPA  8081 A 

u 

Surrogate ; 2,4,5,$  HtfacNoro-m-ipltrse 

2A1 

44.7% 

3J-/2J 

2S-O&201 6 

27-OCU2016 

EFA30SIA 

Ltecathkrrob  t phenyl 

255 

47.2% 

40-130 

2S-Oct-20l6 

2?-Oei-2m 

EFA30SIA 

Pel vitud ear  Aromatic  Compounds  bv  GOMS  with  Selected  Ion  Monitoring 

1  -Methylnaplrthalene 

ND 

3-23 

009 

ugAg 

20-03-201$ 

21-Nev-201$ 

EPA  £2700 

u 

2-MethylnaphthaJ  ene 

ND 

3,23 

009 

ugAg 

20-03-201$ 

21 -Nov-20 16 

EPA  827 OC 

u 

Aunaphthcne 

ND 

3.23 

009 

ugAg 

20-03-201$ 

2l-Ncv-20l6 

EPA  827 OC 

u 

Acenaphthylene 

ND 

3.23 

009 

ug/kg 

20-03-201$ 

21 -Nov-2016 

EPAS270C 

u 

Anthracene 

ND 

3,23 

009 

ugAg 

20-03-201$ 

21 -Nov-20 16 

EPA  827 OC 

u 

Bou«>  (a)  anthracene 

12.9 

3.23 

S.Q9 

ugAg 

20-03-201$ 

21  -Nov-20 16 

EPA  827 OC 

Hfii/o  (a)  pyrene 

WA 

3.23 

0.09 

ugAg 

20-03-2016 

21  -Nov-20 16 

EPA  827 OC 

Baize  (b)  fluoranthene 

39-2 

3.23 

S-09 

ugAg 

20-03-2016 

21  -Nov-20 16 

EPA  827 OC 

Benzo  rgJi.il  perylene 

6,54 

3.23 

0.09 

ugAg 

20-03-201$ 

21  -Nov-20 16 

EPA  82700 

J 

Benzo  (k)  fluoranthene 

155 

3.23 

8.09 

ugAg 

20-03-201$ 

21 -Nov-20 16 

EPA  82700 

□vjhik 

ISA 

3.23 

8.09 

ug/kg 

20-03-201$ 

21 -Nov-20 16 

EPA  827 OC 

Dihcnz  (aji)  anthi  scene 

ND 

3,23 

009 

ugAg 

20-03-2016 

21 -Nov-20 16 

EPA  827 OC 

u 

The  results  is  this  report  apply  to  the  sanities  analyzed  is  accordance  -mf  h  the  chain  of 
cuslcdy  documen.  This  analytical  report  rrarsi  be  reproduced  is  iis  entirely. 
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March  2017 


USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Project:  RARA 

Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

12-Dec -2016 

#6 

608IS05-D6RE1  (Tissue) 


Detection 

Reporting 

Analyte 

Result  Limit 

Limit 

Unit; 

Prepared 

Analyzed 

Method 

Notes 

ERDC-EL-EP-C 


PcjjiindwrAr«ngdc  Comxnuiiis hv  QGMSwtth  Selected  ten  Mouitoriim 


Fluoranthene 

LS.7 

3.23 

S.09 

ug&g 

20’0ct’2016 

21 -Nov-20 16 

EPAS270C 

Fluerene 

NB 

3.23 

8.09 

ug/kg 

20-0a-2016 

21 -Nov-20 16 

EPAE270C 

U 

Indent)  (1^,3-cd)  pyrene 

656 

3.23 

S.09 

ug/kg 

20-0a-2016 

21 -Nov-20 16 

EPAE270C 

J 

Naphthalene 

ND 

3.23 

£.09 

20-Oc*-201G 

21 -Nov-20 16 

EPAE270C 

u 

PlLenanthrene 

4.14 

3.23 

8.09 

ug/kg 

20-03-2016 

21  -Nov-20 16 

EPAS270C 

J 

Pjrene 

ISjS 

3,23 

S.09 

ug/kg 

20-Ca-2016 

21 -Nov-20 16 

EPAE270C 

Surrogate.  2- Fiu&ro biph e nyl 

17 

45.5% 

45-105 

20-0&-2016 

21-lhv-20l6 

BPAS270C 

Surrogate:  Terpkexyi-diA 

29 

?2.9% 

30-125 

20-0et-2016 

21-Nbv-201tS 

ERA  S270C 

77*?  results  m  this  report  apply  to  the  samples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rrnsl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Environmental  Science  and  Applied  System  Branch,  5360' 

San  Di  ego  CA,  92152 

Project:  RARA 

Project  Manager  Joel  Guercrro 

Reported; 

12-Dec -2016 

Time  0 

tfOSlSOS-fl?  (Tissue) 

Analyte 

Result 

Detection  Reporting 

Limit  Limit  Unite 

Prepared 

Analyzed  Method  Notes 

Classical  Cli an istrv  Parameters 

ERDC-EL-EP  C 

%  Lipids 

0,540 

%  by  Weight 

2S-Sep2C1$ 

21Nov.2016  Lipid  Content 

by 

Gravimetric 
Determinate  o 
n 


Mcteii  liv  FPA  tiflnn.'Tflflfl  Series  Methods 


Mercury 

0JQ16 

0.002 

0.005 

ing/kg 

16-Sep-2tm 

20-0«-2016 

EFA 747 1A 

H 

Aluminum  27  [1) 

165 

0.359 

0717 

mg/kg 

O3-N®v-2016 

15-Nov-2016 

SW34««Q!20 

B 

Cadmium-111  [1] 

ND 

0.179 

0.359 

tng/kg 

D3-N<w-2D16 

l5-Nov-2til6 

SW&46rt020 

U 

Capper-65  [1] 

1.97 

0.179 

0l359 

mg/hg 

03  Nov  -20 16 

15-Nev-2C16 

£W  846/6020 

Lead-20S  [lj 

ND 

0,179 

0359 

mg/kg 

03  -N«  -201 6 

l5-l*ov-2Cl6 

SWE46/6O20 

U 

Zinc  66  [I] 

13  S 

0.179 

0.359 

mg/kg 

03  Nov  -2016 

15-Nov-2016 

SW&4&6O20 

MB -01 

Miscellaneous  Physical /Conventional  Chemistry 

Parameters 

%  Moisture 

363 

%  by  Volume 

27-Stp-20l$ 

21 -Nov-20 16 

77*?  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rrnsl  be  reproduced  in  its  entirely. 
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USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Environmental  Science  and  Applied  System  Branch,  5360' 

San  Di  ego  CA,  92152 

Project:  RARA 

Project  Manager  Joel  Guercrro 

RfpoiUrJr 

12-Dec -2016 

J 

Time  0 

6ft»lfift5-07REUTLssuo) 

Detection 

Reporting 

|  Analyse  Result 

Limit 

Limit 

Units 

Prepared 

Analyzed 

M  cthod 

Notes 

ERDC-EL-EP  C 

Organochlorine  Pesticides  fcvEPA  Method  8081A 

4,4 -DDD 

ND 

0,116 

0J87 

ug/kg 

25-03-2016 

27 -Oct -201$ 

EEASOEtA 

B 

4,4 -DDE 

NB 

0,116 

0.387 

ug/kg 

25-03-201$ 

27-03-201$ 

EPAEOEIA 

U 

4^4 -DDT 

ND 

0,116 

0.387 

ug/kg 

25-03-201$ 

27-Oet-20l$ 

EPAEOEIA 

IT 

Aitkin 

ND 

0.116 

0.387 

ug/kg 

25-03-201$ 

27-Oet-20l$ 

EPAEOEIA 

B 

alpha-BHC 

ND 

0,116 

0JS7 

ug/kg 

25-03-201$ 

27-03-201$ 

epaeoeia 

B 

alpha-Chlordane 

ND 

0,116 

0387 

ug/kg 

25-03-201$ 

27-03-201$ 

EPAEOEIA 

B 

beta-BHC 

ND 

0,116 

0387 

ug/kg 

25-03-2016 

27-Oct  -2016 

EPAEOEIA 

u 

delta-BHC 

ND 

0,116 

0387 

Ug/kg 

25-03-2016 

27-03-201$ 

EPAEOEIA 

b 

Diddrin 

ND 

0,116 

0JS7 

Mg/kg 

25-03-201$ 

27 -Oct -201$ 

EPAECCtA 

u 

Endosulfaii  [ 

ND 

0,116 

03S7 

ug/kg 

25-03-201$ 

27-Oet-201$ 

EPAEOEIA 

u 

Eodosul&n  0 

ND 

0,116 

0387 

ug/kg 

25-03-201$ 

27 -Oct -201$ 

EPAEOEIA 

B 

EndosuLfan  sulfate 

ND 

0,116 

0.387 

ug/kg 

25-03-201$ 

27 -Oct -201$ 

EPAEOEIA 

B 

Endrin 

ND 

0,116 

0387 

ug/kg 

25-03-201$ 

27 -Oct -201$ 

EPAEOEIA 

U 

Eiktrin  aldehyde 

ND 

0.116 

0387 

ug/kg 

25-03-201$ 

27 -Oct -201$ 

EPAEC81A 

U 

Endrin  ketone 

ND 

0,116 

0.387 

ug/kg 

25-03-201$ 

27-03-201$ 

EPAEOEIA 

U 

gamina-BHC  (Lindane) 

ND 

0,116 

0.387 

ugA^ 

25-03-201$ 

27-03-201$ 

EPAEOEIA 

TJ 

gamma-Chlordinc 

ND 

0.116 

0387 

ug/kg 

25-03-201$ 

27-03*201$ 

EPAEOEIA 

TJ 

Hcptachliu 

ND 

0,116 

0387 

ug/kg 

25-03-2016 

27-03-201$ 

EPAEOEIA 

B 

Hcptachloi  epoxide 

ND 

0,116 

0387 

ug/kg 

25-03-2016 

27-03-201$ 

EPASOStA 

B 

Mtfhoxychlor 

ND 

0,116 

0387 

ugAtg 

25-03-2016 

27-03-201$ 

EPAEOEIA 

B 

Ttxaphenc 

ND 

0.116 

0387 

ug/kg 

25-03-201$ 

27 Oct -201$ 

EPAEOEIA 

B 

Surrogate:  2,4, 5,6  Tetrochior^-tn-yylfne 

1,77 

ss-m 

25-0&2C16 

27-0:1-2016 

MPA  mi  A 

Surrogate.  Deco chbrobiphenyl 

2  AS 

40-130 

25-03-20/$ 

27-0:1-2016 

MPA  mi  A 

1  -Mcthylnaplrthalene 

ND 

3.09 

773 

ugAtg 

20-03-2016 

21  -Nov-20 16 

EPAS270C 

U 

2-Mcthylnaplilhaleiie 

ND 

3.09 

7.73 

ugAtg 

20-03-2016 

21  -Nov-20 16 

EPAE270C 

B 

Accnaphthcnc 

ND 

3.09 

7,73 

ug/kg 

20-03-201$ 

2l-Ncv-20l6 

EPAE270C 

U 

Acenaphthylene 

ND 

3,09 

7,73 

Ug% 

20-03-201$ 

2l-Ncv-2Cl$ 

EPAS270C 

B 

Anthracene 

ND 

3,09 

7,73 

ug/kg 

20-03-201$ 

21 -Nov-2016 

EPAS270C 

U 

Benzo  (a)  anthracene 

ND 

3,09 

7,73 

ug/kg 

20-03-201$ 

21  -Nov-20 16 

EPAE270C 

u 

Benzo  (a)  pyrene 

ND 

3.09 

7.73 

ug/kg 

20-03-201$ 

21 -Nov-20 16 

EPAE2700 

u 

Baizo  (b)  fluwanthcne 

ND 

3.09 

7.73 

ug/kg 

20-03-201$ 

21  -Nov-20 16 

EPAE270C 

TJ 

Benzo  (g^hji)  perylene 

ND 

3.09 

7,73 

ug/kg 

20-03-2016 

21  Nov-2016 

EPAE270C 

B 

Benzo  fkf  fluoranthene 

ND 

3.09 

7,73 

ug/kg 

20-03-2016 

21  -Nov-20 16 

EPAE270C 

B 

Chrysene 

ND 

3,09 

7,73 

ug/kg 

20-03-2016 

21  -Nov-20 16 

EPAE270C 

B 

Dibenz  (a,h)  anthracene 

ND 

3.09 

7,73 

ug/kg 

20-03-201$ 

21-NOV-2016 

EPAS270C 

The  results  in  this  report  apply  to  the  sa triples  analyzed  i n  accordance  >nf  h  the  chain  of 
custody  documeii.  This  analytical  report  rrnsi  be  reproduced  in  its  entirely. 
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12-Dec-2016 

Time  0 

608IS05-07RE1  (Tissue) 


Detection 

Reporting 

Analyte 

Result  Limit 

Limit 

Unit; 

Prepared 

Analyzed 

Method 

Notes 

ERDC-EL-EP-C 


Polynuclear  Aromatir  Com^onndi  hy  GOMSwtth  Selected  ton  Monitoring 


Fluoranthene 

ND 

3,09 

7,73 

ug&g 

20-03-2016 

21 -Not -20 16 

EPAS270C 

u 

Fluercne 

ND 

3,09 

7,73 

ug/kg 

20-Oct-2C16 

21 -Nov-20 16 

EPAE270C 

u 

Indeno  (1 ,2,3 -ed)  pyrene 

ND 

3,09 

773 

ug'kg 

20-Oct-2Ol6 

21 -Nov-20 16 

EPAE270C 

u 

Naphthalene 

ND 

3,09 

773 

ugAg 

2Q-Oct-2Cl6 

21 -Nov-20 16 

EPAE270G 

u 

Fhenanthrene 

ND 

3.09 

773 

ug/kg 

20-0et-2016 

21 -Nov-20 16 

EPAE270C 

u 

P>rcne 

ND 

3.09 

773 

ug/kg 

2Q-Oct-201G 

21 -Nov-2016 

EPAE270C 

u 

Surrogate:  2- Fluoro biphe nyl 

14 

39.7 % 

45-105 

20-O&2O16 

21-^2016 

mmoc 

ilurrowaie.  Te/phenyl-dl# 

24 

61.7 % 

30-125 

2Q-Qct-2Q16 

21-fbv-20I6 

BPA  3270C 

77*?  results  m  this  report  apply  to  the  samples  analyzed  in  accordance  -mf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rrnsl  be  reproduced  in  its  entirely. 
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Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

12-Dec -2016 

Metals  by  EPA  6000/7000  Series  Methods  -  Quality  Control 
ERDC-EL-EP-C 


Detection 

Reporting 

Spike 

Source 

%REC 

RPD 

Analyte 

Result  Limit 

Limit  Unit! 

Level 

Remit 

%REC 

Limits 

RID 

Limit 

Netes 

Batch  B61U233  Default  Prep  Metals 


Blank  (B6 10233  BLK1) 

Prepared:  16-S cp-2016  Analyzed  20-0ct-2016 

Mercury 

ND 

0  002 

0.005 

mg/kg 

cr 

LCS  (B610Z33-BS1) 

Prepared:  16-S  cp-201 6  Analyzed  2(kOct-20l6 

Mercury 

0.101 

0.002 

0  005 

mgfltg 

0  1000  101  75-125 

Duplicate  (BS 10233-D  UPl) 

Source:  6081SU5  01 

Prepared:  l6-Sep-20 16  Analyzed  20-0ct-20l6 

Mercury 

00332 

0  002 

0  005 

mg/kfi 

0.0343  3.34 

25 

Matrix  Spike  (BfilOm-MSI) 

Source:  6081805-01 

Prepared:  16-S  ep-ZO  16  Analyzed  20-0^-2016 

Mercury 

0105 

0.002 

0.3W 

mg/kg 

0. 0W52  00343  85-3  75-125 

Batch  B6J1135  -  Default  Pr#p  Metals 


Blank  (B6 1 1135-  BLKl) 

Prepared:  G3-Nov-2016  Analyzed:  15-Nov-201<S 

Aluminum -27  [1] 

116 

0.200 

0400 

mg/k£ 

Cadmium-Ill  [1] 

ND 

0.400 

0.300 

mg^kg 

CJ 

Capper -65  [  1] 

ND 

0400 

0.300 

mgj'Kg 

CT 

Lead-203  (11 

ND 

0.400 

0.300 

ntg/kg 

cr 

Zinc-56  [1] 

0696 

0,400 

o.eoo 

mg/kg 

ME-0U 

LCS  (B611135-BS1) 

Prepared:  O3-Nov-201 6  Analyzed  15 -Nov-201 6 

AJuminum-27[lJ 

5330 

1.00 

2.00 

5000 

103 

80-120 

B 

Cadimum-lll  (1] 

52.1 

1.00 

2.00 

mg/kg 

5000 

104 

30-120 

Copper -65  [  1] 

967 

1.00 

2.00 

mg/kg 

100.0 

96.7 

80-120 

Lead-203  [1] 

114 

1.00 

200 

mg/kg 

100.0 

114 

80-120 

Zinc -66(1] 

135 

1.00 

2.00 

mg/kg 

200.0 

923 

80-120 

MB -01 

77*?  results  m  this  report  apply  to  the  samples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rrnsl  be  reproduced  in  its  entirely. 
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Project:  RARA 

Environmental  Science  and  Applied  System  Branch*  5360' 

Reported: 

San  Di  eg  a  CA*  92152 

Project  Manager  Joel  Guerciro 

12-Dec -2016 

Metals  by  EPA  6000/7000  Series  Methods  -  Quality  Control 
ERDC-E  L-  EP-C 


Detection 

Reporting 

Spike 

Son  tee 

%RJEC 

RPD 

Analyte 

Result  Limit 

Limi  t  Uni  ts 

Level 

Result 

%REC 

Limits 

RED 

Limit 

Neles 

Batch  B611135  -  DejjgJt  Pr«p  Metals 


Duplicate  (B6111SS  DUPlj 

Source?  608 1S05  07 

Prepared:  03-Nov-20!6  Analyzed:  15-Nov-2D16 

Aluminum -£7  [  1J 

160 

0  35® 

0,717 

16,5 

3,31 

£0 

B 

Cadmnim-111  [1] 

ND 

cm 

0.358 

mg/kg 

ND 

20 

cr 

Copper45  [1] 

2  37 

cm 

0,358 

1  97 

18.5 

£0 

Lead-203  (1] 

m 

cm 

0.358 

mg/kg 

ND 

£0 

0 

Zint-66  [1] 

10.9 

o  m 

0.358 

mg/kg 

13  3 

19  3 

20 

ME  4)1 

Matrix  Spike  (B611135-MS1) 

Source  6081305-07 

Prepared:  O3-Nov-20i6  AnaJyzcd  15-Nov-2010 

AJuminum-27[l] 

4670 

0  905 

181 

mg/kg 

4524 

16  5 

103 

80-120 

B 

Cadmiiffl’lll  (11 

52.6 

0452 

0.905 

mg/kg 

4524 

ND 

116 

80-120 

Copper-65  [  1] 

94.3 

0452 

0  905 

mg/kg 

90.48 

1  97 

102 

80-120 

Lead-203  [1] 

115 

0452 

0705 

mg/ks 

90.48 

ND 

127 

80-120 

QM4J7 

Zioc-S6(l] 

m 

0452 

0.505 

mgfleg 

181  0 

13,3 

102 

80-120 

MB  4)1 

77*?  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  >nf  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rrnsl  be  reproduced  in  its  entirely. 


Page  26  of  34 


Remedy  and  Recontamination  Assessment  Array 
Final  Report 


478 


March  2017 


USAGE  ERDC-EP-C 
3909  Halls  Feriy  Road 
Vicksburg,  MS  39180-6199 


Navy  -■  SPA  WAR 

Environmental  Science  and  Applied  System  Branch,  5360' 
San  Di  ego  CA,  92152 
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Project  Manager  Joel  Guercrro 

Reportnid: 

12 -Dec -20 16 

Orgauocliioi  Jne  Pesticides  by  EPA  Method  8081 A  -  Quality  Control 

ERDC-EL-  EP-C 

Analyte 

Result 

Detection  Reporting 
Li  mil  Limi  t 

Units 

Spike 

Level 

Source 

Result  %REC 

%REC 

Limits  RPD 

RPP 

Limit  Ntfes 

1 

Batch  B610279  -  ***  DEFAULT  PREP 

*** 

Blank  |B6 10279  BLK1) 

Prepared:  20-Oct-20 16  Analyzed 

27-Oct-2016 

4,4 ' -DPP 

ND 

0 .122 

0.405 

ug&g 

0 

4.4 r  -DDE 

ND 

cm 

0.4C5 

ugftg 

0 

4,4 '-DPT 

NP 

cm 

0.405 

ugJkg 

1 J 

AJdnn 

nd 

cm 

0.405 

□gAg 

u 

dpha-BHC 

ND 

0  122 

0.405 

ugAg 

CJ 

Alpha-Oil  (ifdane 

ND 

cm 

0.405 

ug/kg 

u 

beta-BHC 

nd 

cm 

0.405 

ug#g 

cr 

ddra-BHC 

ND 

cm 

0.405 

ugikg 

u 

Did  (tin 

ND 

cm 

0.405 

ugftg 

u 

Endosulfan  £ 

ND 

cm 

0.4C5 

ug^kg 

0 

End&sullfan  E 

UP 

cm 

0.405 

Ugflig 

u 

Endcjulfari  sulfate 

ND 

cm 

0.405 

ugikg 

u 

Ed  (fain 

ND 

cm 

0.405 

uglkg 

u 

Endnn  aJddiyde 

NP 

cm 

0405 

ugikg 

cr 

Eadrin  ketone 

NP 

cm 

0.405 

ug/kg 

(J 

gamma-BHC  (Lifldane) 

HD 

c.m 

0.405 

Llgfltg 

u 

gamm  a-Chl  ordane 

ND 

cm 

0.405 

ugikg 

CT 

Hep  Each!  or 

ND 

cm 

0.405 

agfcg 

u 

Heptadnior  ep^ide 

ND 

cm 

0.405 

ug^g 

cr 

Mdhexychlor 

ND 

cm 

0.405 

ugAg 

0 

Tcoraphene 

ND 

cm 

0.405 

ug^g 

u 

Surrogate.  2. A  5,6  TeWac  Alfaro-**  *ykn* 

2,04 

ug/kg 

3,405 

37J 

Surra  gait.  Decachhrobipherryi 

133 

ttgfag 

5,405 

6L6 

40-130 

LCS  (B610279-BS1) 

Prepared:  2O-Oet-20 16  Analyzed 

27-Oct-2016 

4A-DDD 

5  23 

cm 

0.405 

ugftg 

5405 

968 

30-135 

4,4 '-PPE 

4.46 

cm 

0.405 

ugikg 

5405 

32.5 

50-125 

4,4 r -DPT 

5.51 

cm 

0.405 

ug/kg 

5405 

102 

40-140 

AJdnn 

3.13 

cm 

0.4C5 

ug(kg 

5  405 

579 

45-140 

dpha-BHC 

3  06 

O  122 

0.405 

ugikg 

5405 

566 

50  125 

alpha-Chl  ctdane 

4  34 

0.122 

0.4C5 

Ug.flig 

5405 

303 

50-120 

beti-BEC 

3.50 

c.m 

0.405 

ug/kg 

5405 

64  7 

50-125 

dtlta-EHC 

3  32 

cm 

0.405 

ugikg 

5405 

61.4 

55-130 

Dieldnn 

4.78 

o  m 

0.405 

ugikg 

5405 

385 

50-125 

Endosulfan  I 

4. 14 

cm 

0.405 

ug/kg 

5405 

76.5 

15-135 

Endosulfan  E 

572 

cm 

0.405 

ug/kg 

5405 

106 

35-140 

Endosulfan  sulfate 

5  39 

c.m 

0.405 

ug/kg 

5405 

993 

50-135 

Endnn 

4.82 

cm 

0.405 

ug/kg 

5405 

392 

50-135 

Endnn  aldehyde 

5  39 

cm 

0.4C5 

ug/kg 

5405 

998 

35-145 

En  drim  ketone 

6.41 

c.m 

0.405 

ug/kg 

5405 

113 

50-135 

gamtna-B  EC  (Lin  dane) 

3.54 

c.m 

0.405 

ug/kg 

5  405 

65  6 

50-125 

The  results  in  this  report  a ppiy  to  the  sa triples  analyzed  i n  accordance  >nf  h  the  chain  of 
cu&ady  document.  This  analytical  report  rraisl  be  reproduced  in  its  entirely. 
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Environmental  Science  and  Applied  System  Branch,  5360' 
San  Di  ego  CA,  92152 

Project:  RARA 

Project  Manager  Joel  Guercrro 

Reported: 

12-Dec -2016 

Orgauocliioi  Jne  Pesticides  by  EPA  Method  8081 A  -  Quality  Control 

ERDC-EL-  EP-C 

Analyte 

Result 

Detection 

Limit 

Reporting 

Limit 

Units 

Spike 

Level 

Source 

Result 

%REC 

%REC  RPD 

Limits  RPD  Limit  Notes 

Batch  B610279  -  DEFAULT  PREP 

*** 

LCS  (B6I0Z79-BS1) 

Prepared:  20-Oct-2C  16  Analyzed 

27-Oct-2016 

gamma-Chl  ordane 

4  50 

0,122 

0.405 

u&fcg 

5405 

333 

50-125 

Heptachlof 

3  69 

0 .122 

0405 

ugftg 

5405 

63.3 

50-140 

Heptaehl  or  epoxide 

4. 14 

0  122 

0.405 

ug&g 

5405 

76.5 

50-130 

MethoKychlor 

62S 

0.122 

0.405 

Ugflig 

5405 

116 

55-145 

Surrogate.  HA,  5,6  Tetracldoro-m-jytene 

2J5 

ugfkg 

5,405 

45,5 

3S125 

Surrogate.  Decachlorobtphettyi 

111 

ugfcg 

5.405 

94.5 

40-130 

Matrix  Spike  (B610279-MSI) 

Source  60S1S05-06REI 

Pl  epared:  20-0ct-20 16  Analyzed 

27-Oct-2016 

4,4'-DDD 

5.72 

0.193 

0,561 

ugJkg 

3311 

0.133 

650 

30-135 

4.4 '-DDE 

C$7 

0.198 

0.561 

ug/kg 

3811 

1  01 

64.1 

50-125 

4.4 '-DDT 

7.27 

0,193 

0561 

u&'kg 

3311 

ND 

325 

40-140 

Aldfin 

470 

0.193 

0,561 

ug% 

8311 

HD 

531 

45-140 

aJptia-BHC 

4  66 

0.193 

0  561 

ugJkg 

3311 

ND 

529 

50-125 

a3pfcia-Oi]«rdane 

5.97 

0.193 

0  561 

ug&g 

3311 

ND 

678 

65-120 

6ela-BHC 

6  05 

0  198 

0.S61 

3811 

ND 

636 

50-125 

ddte-BHC 

5  20 

0  198 

0  561 

ug/kg 

3811 

ND 

590 

55-130 

Did  ctin 

575 

0  193 

0  561 

ugikg 

8811 

ND 

652 

50-125 

Endosulfin  I 

123 

0  198 

0  561 

ugikg 

3811 

ND 

146 

15-135 

Q 

EndosuLfan  Q 

5.47 

0  198 

0  561 

ugftg 

3811 

ND 

621 

35-140 

En  dosulfan  Sulfate 

5  32 

0  198 

0  561 

ugikg 

3811 

ND 

661 

50-135 

Endhn 

5  95 

0  198 

0  561 

ug/kg 

3811 

ND 

67.5 

50-135 

Endrin  aldehyde 

3  39 

0.193 

0  561 

3311 

ND 

335 

35-145 

Enibin  ketone 

5,62 

0.193 

0.561 

ug/kg 

8311 

ND 

638 

50-135 

gamma-B  HC  (Lio  dans) 

5.21 

0,193 

0,561 

ugikg 

3311 

ND 

592 

50-125 

gamma-Ctd  ordame 

570 

0  193 

0  561 

ugfcg 

8311 

ND 

64  6 

50-125 

Heptathlor 

4  92 

0  198 

0  561 

ug/kg 

3811 

ND 

55.8 

50-140 

Hsptachl  or  epoxide 

7  36 

0  198 

0  561 

ugfleg 

3811 

ND 

39.2 

50-130 

MdhoKyehlor 

572 

0  198 

0  561 

ugikg 

3811 

ND 

64  9 

55-145 

Surrogate:  2 >4, 5,6  Tetrachloro-m-jylsne 

Surrogate;  D*C*thbrcbtpb*,nyi 

5,60 

sig/kg 

ugfkg 

8811 

mi 

63.6 

4U 

JJ-L2J 

40-130 

77*?  results  in  this  report  apply  to  the  samples  analyzed  in  accordance  xK  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  rrnsi  be  reproduced  in  its  entirely. 
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Organ ocEil or ine  Pesticides  by  EPA  Method  8081 A  Quality  Control 
ERDC-E  L-  EP-C 


Detection 

Reporting 

Spike 

Source 

%REC 

RPD 

Analyte 

Result 

Limit 

Limit 

Units 

Level 

Remit 

%P,EC 

Limits 

RPD 

Limit 

Nele* 

Batch  B610279  -  **  *  DEFAULT  PREP  *** 

Matrix  SpLkeDiqr  (R610279 

Source:  60®  1805  06RE1 

Prepared:  20-Oct-2C  16  Analyzed:  27-Oct-2016 

w-vm 

5  56 

o.iss 

0,525 

ugJkg 

8.333 

0  133 

668 

30-135 

284 

30 

4.4 '-DDE 

5% 

0.1  SB 

0  525 

u&lkg 

8.333 

1  01 

594 

50-125 

113 

30 

4,4 '-DDT 

5.  IS 

o  m 

0,525 

ugJkg 

3  333 

ND 

622 

40-140 

33.5 

30 

QM-07 

AJdnn 

3  39 

o.iss 

0  625 

□gikg 

3  333 

ND 

406 

45-140 

32.4 

30 

Qid-07 

aJpha-BHC 

361 

0  133 

0.525 

ug/kg 

3  333 

ND 

434 

50-125 

25  3 

30 

QM-47 

alpha’Oilcrdaffse 

4  30 

0.138 

0.525 

ugikg 

3.333 

ND 

57.6 

65-120 

21.3 

30 

QM-47 

beta-BHC 

5. 14 

0.138 

0  525 

ug/kg 

3  333 

ND 

617 

50-125 

16  1 

30 

delfc-BHC 

4  69 

0  130 

0  525 

ugJkg 

8  333 

ND 

563 

55-130 

10  2 

30 

Did  din 

4.50 

C.IS8 

0.525 

ug/kg 

8  333 

ND 

54,0 

50-125 

24.4 

30 

Endosulfan  1 

475 

0.133 

0  525 

ug^g 

8  333 

ND 

570 

15-135 

91.9 

30 

QM-47 

End&suEfan  Q 

479 

0.188 

0.525 

ug/kg 

8.333 

ND 

575 

35-140 

13.2 

30 

EndojalfsB  sulfate 

5  02 

0135 

0  625 

□g/kg 

3  333 

ND 

602 

50-135 

14  3 

30 

Ed  din 

4,63 

0,133 

0,525 

ugikg 

3,333 

ND 

561 

50-135 

24,0 

30 

Endnn  aJelehyde 

2.14 

0.138 

0  625 

ug/kg 

3  333 

ND 

256 

35-145 

45  3 

30 

QM-4? 

Endrin  ketone 

5  56 

0.138 

0.525 

ug/kg 

3  333 

ND 

66.8 

50-135 

0  970 

30 

gamma-BKC  (LifldanC) 

4  24 

0.138 

0.525 

ug/kg 

8  333 

ND 

m 

50-125 

20  5 

30 

gamm  a-Chl  ordane 

476 

0.133 

0.525 

ug/kg 

3  333 

ND 

57.2 

50-125 

17  9 

30 

Heptachlor 

4  25 

0.1  SB 

0  525 

ug/kg 

3  333 

ND 

51.0 

50-140 

14  5 

30 

Hcptaetilor  epoxide 

6  25 

0.138 

0.525 

Ug/kg 

8  333 

ND 

750 

50-130 

22  9 

30 

MethexyeWor 

5  50 

0.138 

0  525 

ug/kg 

3  333 

ND 

66.0 

55-145 

3  35 

30 

Surrogate  i  2,4,  5.  6  HuracMom- ,w- yykne 

2.22 

ugfkg 

AJ 33 

40.0 

35-/25 

SurrogiUe:  Deeaehlorvbiptonyi 

4,14 

ugfhg 

S.332 

49.6 

40-120 

77*?  results  m  this  report  apply  to  the  samples  analyzed  in  accordance  xK  h  the  chain  of 
custody  document.  This  analytical  report  rrnsl  be  reproduced  in  its  entirely. 
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Environmental  Science  and  Applied  System  Branch,  5360' 

Reported: 

San  Di  ego  CA,  92152 

Project  Manager  Joel  Guercrro 

12-Dcc-2016 

Polynuclear  Aromatic  Compounds  by  GC/MS  with  Selected  Ion  Monitoring  Quality  Control 

ERDC-E  L-  EP-C 


Analyte 

Result 

Detection  Reporting 

Li  mil  Limi  t 

Units 

Spike 

Level 

Source 

Result 

%REC 

%REC 

Limits  RPD 

RPD 

Limit 

Ne<es 

Batch  B610279  -  **  *  DEFAULT  PREP  *** 

Rlaiik  (B6 10279  BLK1) 

Prepared:  20-Oct-2G 16  Analyzed:  21-Nov-2016 

1-MctbylnaphthaIene 

ND 

3  24 

511 

ugJkg 

u 

2-MEthylnaphth  alone 

ND 

3  24 

m 

ugftg 

cr 

Acenephtfiene 

ND 

3  24 

$11 

ugJkg 

U 

Acenaphthylene 

ND 

3  24 

$11 

□g/kg 

u 

Anthracene 

ND 

3  24 

811 

ugAg 

u 

Benzo  (a)  anthracene 

ND 

3.24 

811 

ug/kg 

U 

Benzo  (a)  pyrene 

ND 

3  24 

811 

ug#g 

EJ 

Benzo  (b)  fluoranthene 

ND 

3.24 

812 

UgJkg 

U 

Benzo  (giu)  perylene 

ND 

3  24 

811 

ug/kg 

u 

Benzo  (k)  fluoranthene 

ND 

324 

811 

u&fcg 

u 

Girysene 

ND 

3,24 

811 

ugfltg 

u 

Dlbent  (flji)  anthracene 

ND 

3  24 

811 

ugikg 

u 

Ruorantheiit 

ND 

3.24 

811 

ugfltg 

u 

Ruorerie 

ND 

3  24 

811 

Ugdtg 

u 

Indeno  (1,%.3-cd)  pyrene 

ND 

3  24 

811 

ug/kg 

u 

Naphtb  ad  ene 

ND 

3  24 

811 

ug/kg 

u 

Phenamhren  e 

ND 

3  24 

811 

ugAg 

u 

Pyrene 

ND 

3.24 

811 

agftg 

IT 

Surrogate:  2-Fiuombiphe»yl 

14 

ugfhg 

16-49 

1SJ 

45-705 

Surrogate-  Terphenyl-dl4 

21 

ugfcg 

39 J  9 

54.6 

30-125 

LCS  (B6M279-ES1) 

Prepared:  2ChOct  2016  Analysed:  2l-Nev-20l6 

]  -Methylnaphtlialene 

41  3 

3  24 

811 

31.08 

51.5 

40-105 

2 -Metbylnapbthalene 

44.2 

3  24 

811 

ug/kg 

31.03 

54.5 

40-105 

AcenAphtbene 

45.3 

3  24 

811 

ug/kg 

31.08 

56.5 

45-110 

Acenaphthylene 

43.3 

3  24 

811 

lig/ltg 

3108 

54  0 

45-105 

Anlfcracene 

51  5 

3.24 

811 

ug/kg 

31.08 

635 

55-105 

Bento  (a)  anthracene 

59.6 

3  24 

811 

ug/Rg 

3108 

735 

50-120 

Benzo  (a)  pyrene 

55  5 

3  24 

811 

ugjfkg 

31  OS 

63  5 

50-110 

Benzo  (b)  fluoranthene 

57  2 

3  24 

811 

ngikg 

3103 

705 

45-115 

Benzo  (g Jij)  perylcne 

57  6 

3  24 

811 

ugikg 

3103 

71.0 

40-125 

Benzo  00  fluoranthene 

60.4 

324 

811 

ugikg 

31  03 

74  5 

45-125 

Chrysene 

62  0 

3  24 

811 

ugikg 

81-08 

76.5 

55-120 

Dibent  fob)  anthracene 

62  0 

3  24 

811 

ugAg 

31.03 

76.5 

40-125 

Ruorantbene 

45.4 

3.24 

811 

ugAg 

31.08 

56.0 

55-120 

Rucrene 

61.2 

3  24 

811 

ug/kg 

3103 

75.5 

50-110 

Indeno  (1.23-cd)  pyrene 

61  6 

324 

811 

ug'kg 

31  03 

760 

40-120 

Naphthalene 

43.4 

3.24 

811 

ug^g 

31.08 

535 

40-105 

Fhetianthrene 

51  5 

3  24 

811 

ugJkg 

3103 

635 

50-110 

Fyrfltf 

53.3 

3  24 

811 

ug&g 

31  03 

72  5 

45-125 

77*?  results  in  this  report  apply  to  the  samples  attained  in  accordance  xsf h  the  chain  of 
custody  document.  This  analytical  report  rrarsi  be  reproduced  in  i Is  entirely. 
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Project:  RARA 

Project  Manager  Joel  Guerciro 

Reported: 

12-Dec -2016 

Polynuclear  Aromatic  Compounds  by  GC/MS  with  Selected  Ion  Monitoring 

ERDC-EL-EP-C 

Quality  Control 

Analyte 

Result 

Detection 

Limit 

Reporting 

Limit 

Units 

Spike 

Level 

Source 

Result 

%REC 

%REC 

Limits 

RPD 

RPD 

Limit  Notes 

Batch  B610279  -  ***  DEFAULT  PREP  *** 

LCS  (B$10279.BS1) 

Prepared: 

20-0ct-20 16  Analyzed: 

21-Nov-2016 

Hero  gate.  2-FhiQrpbjphenyl 

16 

vgfkg 

36.49 

43J 

4yi05 

Surrogate.  Terphenyl-dl4 

16 

ag/kg 

m$ 

47.5 

JO-125 

LCS  Dup  (B6 10270- BSDl) 

Prepared: 

20-Oct~2Ci  16  A  nal  yzed: 

21-Nov-20I6 

]  -Methylftaphthalene 

37  2 

3  24 

$  11 

UgJkg 

81  08 

459 

40-105 

116 

10 

2  -Methylnapbtiialene 

37  2 

3  24 

S  11 

ug&g 

31.08 

458 

40-105 

17  2 

30 

Accnaphtbent 

19  6 

3  24 

8.11 

Ugftg 

31  08 

438 

45-110 

14  5 

10 

Acenaphthylene 

372 

324 

1 11 

ugJkg 

31  08 

459 

45-105 

16,3 

10 

Anthracene 

41.4 

3.24 

811 

ugftg 

3108 

51.0 

55-105 

21.3 

30 

Benze  (a)  anthracene 

53.5 

3.24 

811 

ug/kg 

3108 

660 

50-120 

10.3 

10 

Bsneo  fa)  pyrene 

507 

3  24 

811 

ugAg 

31.08 

625 

50-110 

9  16 

30 

Benzo  (b)  fluoranthene 

53  9 

3  24 

811 

ug/kg 

31.08 

665 

45-115 

5.84 

30 

Bento  (gju)  perylene 

53.9 

3  24 

811 

u-gAg 

31.08 

66.5 

40-125 

6  55 

30 

Benzo  (k)  fluoranthene 

527 

3.24 

811 

ug/kg 

31.08 

65.0 

45-125 

136 

30 

Chrysene 

55.1 

3  24 

811 

ugfleg 

8108 

630 

55-120 

118 

10 

Dibeni  fail)  anthracene 

56,3 

324 

811 

ufi/kg 

31  08 

700 

40-125 

88? 

10 

Fluoranthene 

53  9 

3  24 

811 

ug/kg 

8103 

665 

55-120 

17  1 

10 

Fluorene 

45  3 

3,24 

811 

u&kg 

81  08 

565 

50-110 

28.3 

10 

Indeno  (1,2.3-cd)  pyrene 

55  5 

324 

811 

ugAg 

3108 

635 

40-120 

104 

30 

Naphtb  aJ«ie 

34.7 

3.24 

811 

ugfleg 

31  08 

428 

40-105 

22.2 

10 

Fhenanlfiren  e 

44.6 

3  24 

811 

ugAg 

3108 

550 

50-110 

14  3 

30 

Pyrene 

47.3 

3  24 

811 

ug/kg 

31.08 

59.0 

45-125 

20  5 

30 

Surrogate.  2-Fiti#r$btpheayI 

14 

ug/ig 

36.49 

37.0 

45*105 

Surrogate?  Taj>h*nyl-dl4 

20 

ugfkg 

39.19 

51.6 

30-125 

Matrix  Spike  (BG10I70-MS1) 

Source:  60® ISOS  06 RE1 

Prepared; 

V 

o 

Analyzed: 

21-Nov-2016 

]  -Mcthylnaphihalene 

63.1 

5.29 

]3  2 

ug'kg 

1322 

HD 

478 

40-105 

2-hlethylnaphthaiene 

64.0 

5.29 

13-2 

ug/kg 

132.2 

HD 

434 

40-105 

Acenaphthene 

64  2 

5.29 

13.2 

ug/kg 

1322 

HD 

436 

45-110 

Acenaphthylene 

617 

5.29 

13.2 

ugfrg 

1322 

HD 

467 

45-105 

Anthracene 

74.7 

5  29 

13.2 

ug/kg 

132.2 

HD 

565 

55-105 

Benzo  (a)  anthracene 

97  1 

5  29 

13.2 

ug/kg 

132  2 

12  9 

63.7 

50-120 

Bento  (sO  pyrene 

96  5 

5.29 

13.2 

ug/kg 

1322 

184 

590 

50-110 

Benzo  (b)  fluoranthene 

116 

5.29 

13.2 

ug/kg 

1322 

39  2 

533 

45-115 

Benzo  (gjtj)  peyltnt 

98.5 

5  29 

13.2 

ug/kg 

1322 

6  54 

696 

40-125 

Benzo  (k)  fluoranthene 

106 

5.29 

132 

Ug/kg 

132  2 

155 

631 

45-125 

Chrysene 

103 

5.29 

132 

ug/kg 

132  2 

154 

664 

55-120 

Dibenz  (a.fi)  Anthracene 

91  9 

5.29 

13.2 

ug^cg 

1322 

HD 

695 

40-125 

Ru-orantbcne 

122 

5  29 

132 

ug/kg 

132.2 

13  7 

77.8 

55-120 

RuorenB 

GO.  6 

5.29 

13.2 

ug/kg 

1322 

HD 

61.0 

50-110 

laden*  (lr2.3-ed)  pyrene 

104 

5  29 

13.2 

ug/kg 

132.2 

6  5  6 

710 

40-120 

77*?  results  m  this  report  apply  Id  the  sa triples  analyzed  i tt  accordance  >nf  h  the  chain  of 
custody  document.  This  analytical  report  nsisi  be  reproduced  in  i is  entirely. 
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Project:  RARA 

Project  Manager  Joel  Guercrro 

Reported: 

12-Dcc-2016 

Polynuclear  Aromatic  Compounds  by  GC/MS  with  Selected  Ion  Monitoring 

ERDC-EL-EP-C 

Quality  Control 

Analyte 

Result 

Detection 

Limit 

Reporting 

Limit 

Units 

Spike 

Level 

Source 

Result 

%REC 

%RJEC 

Limits 

RPD 

RPD 

Limit 

Netes 

Batch  B610279  -  ***  DEFAULT  PREP 

** 

Matrix  Spike  (B610Z79-MS1) 

Sourcer  608  ISOS  06  RE  1 

Prepared:  20-Oct-2G  16  Analyzed 

21-Nov-2t)16 

Naphthalene 

58.6 

5.29 

13.2 

u&fcg 

1322 

ND 

44,3 

40-105 

Phenanthrme 

79.3 

5  29 

13.2 

ugftg 

132.2 

4.14 

600 

50-110 

Pyrene 

104 

5.29 

13.2 

ug#g 

1322 

18  6 

64  4 

45-125 

Surrogate-  2' Fluor® bipb* nyl 

22 

ugfhg 

59,47 

2P,C 

45-105 

Surrogate:  Hrpk*rtyl-dl4 

35 

ug/hg 

63.2$ 

54 A 

30-125 

Matrix  Spike  Pup  (B&10279-MSD1) 

Source  608 1805-06 RE  1 

Prepared:  20-0ct-20 16  Analyzed 

21-Nov-2016 

1  -Methylrtaphlhaieite 

57.8 

5.00 

125 

ugfltg 

1250 

ND 

462 

40-105 

8.76 

30 

24&fcylnapfolhalene 

59  7 

5.00 

12  5 

ugiRg 

125.0 

HD 

47,2 

40-105 

E  07 

30 

Ajcenaphlhtne 

63,1 

5.00 

12.5 

ug^g 

125  0 

hd 

505 

45-110 

173 

30 

Acenaphthylene 

62  5 

5.00 

125 

ugikg 

1250 

ND 

500 

45-105 

1  26 

30 

Anthracene 

SI  9 

5.00 

125 

Ug% 

125.0 

HD 

655 

55-105 

9,21 

30 

Bmzo  (a)  anthracene 

111 

5.00' 

125 

ugJkg 

125.0 

129 

732 

50-120 

13,0 

30 

Benz*  (a)  pyrene 

107 

5.00 

125 

ugAg 

125.0 

184 

707 

50-110 

102 

30 

Benze  (6)  flu-oranThitn.e 

132 

5.00 

12.5 

ugAg 

125  0 

392 

74  6 

45-115 

13  0 

30 

Renzo  (g,lu)  peiylcne 

109 

5.00 

12.5 

ug/kg 

125.0 

6  54 

82.3 

40-125 

10  5 

30 

Bcuzo  (k)  fluoranthene 

114 

5.00 

125 

□gikg 

125.0 

155 

736 

45-125 

731 

30 

Chrysene 

117 

5.00 

12.5 

ug/kg 

125  0 

15  4 

81.2 

55-120 

125 

30 

Dibenz  (a.h)  -anlhratcn  t 

106 

5.00 

12.5 

ug^g 

125.0 

HD 

85.0 

40-125 

14  5 

30 

Fluor  anthenr 

134 

5.00 

12.5 

ug/kg 

1250 

13  7 

920 

55-120 

9  53 

30 

Q 

Ruorene 

88. 1 

5.00 

12.5 

Ug/kg 

125  0 

HD 

70.5 

50-110 

8  90 

30 

Indent  (1,23-cd)  pyrene 

117 

5.00 

125 

125  0 

6  56 

333 

40-120 

113 

30 

Naphthalene 

54.0 

5.00 

125 

UgflCg 

125.0 

HD 

432 

40-105 

S  19 

30 

Etienanlhren  e 

92,5 

500 

125 

ug/kg 

125,0 

4, 14 

740 

50-110 

154 

30 

Pyrene 

107 

5  00 

125 

Ugjfcg 

125.0 

136 

706 

45-125 

2  97 

30 

Surrogate.  2- FktOtP izpfm y,r 

22 

ug/hg 

5025 

40.0 

45-105 

Surrogate;  Hrpft*nyl-di4 

42 

ug/hg 

60.42 

70S 

30-125 

77*?  results  in  this  report  apply  to  the  samples  analyzed  m  accordance  xK  h  the  chain  of 
custody  dacumeiS.  This  analytical  report  nszsi  be  reproduced  in  its  entirely. 
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Appendix  I.  Benthic  Community  Analyses 
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Orbiniidae  Leitoscoloplos 
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Spiophanes  duplex 
Leitoscotoplos  pugettensis 
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RARA-BCA-S 1  /S2-081 51 6  8/15/2016  Mesocosm  Capitella  capitata  Complex 

RARA-BCA-S  1/S2-081 51 6  8/15/2016  Mesocosm  sp. 

RARA-BCA-S  1/S2-081 51 6  8/15/2016  Mesocosm  Dorvillea  (Schistomeringos)  annulata 


SPAWAR  San  Diego  Bay  Mesocosm  Benthos  2016 
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